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“HOUSE OF MAGIC” 
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RADIO MIRACLE 


t, more dependable 
tubes of enduring steel 
New metal tubes* that have ai 


y “ahielding cans 
we microphonie twang that 
clouds reception 
The inspiration fora new radio 
Today, you may enjoy all the ad- 
vantages ofthese sturdy metal tubes 
«their long life ther performance 
isstinglybrillane. inacompletely 
The New 1936 General Electric 
Radio, 
Bu that 
Tn soundproof room 


not alll 


Sots that make the world your redo 
playground ... from $4.50 pt 


Asetie steeye 
ot “Concert Pitch” 

And this superb tone temains con- 
stant.,.thanks to the Perma 
Tinee, which maintaine the orig- 
inal alignment of the radio 
keeping the set at “concert pitch” 
yearin and year out. 

Pethaps mont dramatic of allis 
the Sentry Bax... controlling at 
many a8 ve separate broadcare- 
ing bands... headquarters of a 
mystic uetinel that you'd expect 

find only in “The Arabian 

voagh 


Jc is stormed by a thousand 
and one radiowaver_all demand 


Performance lastingly 
illiane 


They give, as well, another 
awality chat you'll appreciate 
more and more with the passing 
of sime—a Lasting brilliance of 


many smartly styled models— 
table sets and consoles. Priced 
from $34.50. (Prices slightly 
higher in the West, Mid-West 


NEW METAL TUnES. 


and South, and subject to change 
‘without note) 

Sce them! Hear them! You'll 
find they speak for themselves 
with a charming persuasive: 
ness no words ean match, 


‘Mfg. Co. Complete receivers built by 
General ectricat Brideeport,Conn. 
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“SIMONIZ 
makes them | 
Stay New!” 


® 


‘, 


Millions of motorists have found 
it is wiser to Simonis their cars. 
‘You will, too. Simonizing quickly 
and easily restores the lustre to 
the finish, makes it last longer, 
‘and keeps cars beautiful for years. 
So, it doesn't matter whether 
your car is old or new, the sooner 
you Simonis it the better. 


‘© You can Simoniz a car only with 
Simoniz and Simoniz Kleener. 
Always insist on them and your 
car will stay beautiful. For your 
protection, the famous trade-mark 
SIMONIZ is placed on every can. 


MOTORISTS WISE 


6 


New Ideas for 
Home Mechanics. 


‘O BULKY and expensive threading 
tools are needed to make pipe re- 
pairs and improvements when the 

‘new compression-type coupling shown is 

used, These novel, self-contained pipe 

joints can be applied easily (0 plain-end 
piipe to give a flexible yet permanent on- 
nection, A wrench is the only tool required 
for the work. Two armored, rubber-com: 
pound gaskets, forced in as the ends of 
the coupling are tightened, grip the pipe 
fends to form a union that is leak-proof 

‘against steam and gas as well as water. 

Sold in a variety of sizes, they can be 

tased wherever stcel pipe is employed, 


STEEL SHINGLES FOR 
OLD OR NEW ROOFS 


With the increased use of steel for deco- 
rative as well as constructional purposes 
in the small home, shingles of thin stee! 
are fast gaining in popularity. They can be 
applied over existing wood shingles or on 
the sheathing of a new roof with equal 
ease and their rigidity and special locking 
edges provide a durable, sag-proof roof. 


SPRING WEATHERSTRIPPER 
SEALS DOOR BOTTOM. 


ration, 
interior 
doors insures a tight fit between the floor 
tr threshold and the bottom of the door, 
It is designed especially for use on bed- 
room doors where a good air seal is 
needed in winter to prevent the cold air 
from open windows from cooling off the 
rest of the house. As shown in the cut 
away view, the weatherstripper is installed 
in a narrow groove cut in the bottom edge 
of the door, A pin projecting from the 
hinge edge of the door strikes a stop in the 
jamb when the door is closed, This forces 
a piece of soft weatherstripping into snug 
contact with the floor and provides a tight 


Sal Bocas it  sprngreuntrlied, the 
srestherstpping cannot bind and i 2d 
Juste tel to any iregulariis ia the Noo. 
According to its manufacturers, the fuel 

ved through the use of one’ of these 
Spring bottoms ona bedroom door wil 


pay for the installation in sixt 
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WATERPROOFS SURFACES 


Paovioixc protection against moisture 
for almost any porous surface, a new transe 
parent waterproofing “compound recently 
Geveloped can be applied with either a 
brush or a spray gun. It can be used to 
dlamp-proof wood, brick, concrete, canvas, 
rope, stone, and a'score of other materials 
making ita useful addition to the home 
owner's paint shelf, Even auto tops, shin- 


the colorless mixture and when. ap- 
on aco it prevent dna 
also can be mixed with paint for appl 
sation ee Hoseseds Martbed a Head 
{ncans,itcan be applied at any temperature, 


| Questions 


FROM HOME OWNERS 


Q.—Watar is the best method of ridding 
ahouse of red ants?—T.F.D., Trenton, N. J 

A—A method tested by the Bureau of 
Entomology, U. S, Department of Agri- 
culture, consists of making a solution by 
dissolving one pound of sugar in one quart 
fof water and adding 125 grains of arsenate 
of soda (a poison). ‘This mixture then 
should be hotled and strained. When it is 
cool, dip a few small sponges into the sirup 
‘and place them where the ants can get at 
them, When they are covered with ants, 
dip them in boiling water, redip them in 
the sirup solution, and repeat the operation, 
‘The boiling water will kill any ants not 
already dead from the poison. 


Right Height for Steps 


R, $.,Los Avoetes, Cattr. In properly 
designed steps, the rise, or height from one 
step to the next, is generally eight or eight 
fand one quarter inches. If a larger rise is 
necesary, the width of the stp should 


Cutting Glass to Fit 

H. P., Ciicaco, Tux. When cutting 
small panes of glass to shape, it is best to 
pilace the glass right over the frame so 
that the glass cutter can be run directly 
over the edge. Experienced cutters can 


should use a straightedge. 
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TRANSPARENT COMPOUND | 


fles, trunks, and tents can be waterproofed | 


follow the line by eye, but the amateur | 


[i atesno aiterenceit your carefully 
laid plans for saving have been upset 
| during the past few years, It makes no 
difference if you are worth half as much 
today as you were then. Now, by follow: 
inga simple, definite Retirement Income 


‘Suppose you decide that you want to be 
able to retire on $200 a month beginning 
fat age 5S. Here is what you can get! 

I A check for $200 when you reach 5S and 
‘a check for $200 every month thereafter aa 
Jong as you live. 

This important benefit is available alone: 
but if you are insurable, your Plan can also 
include: 
| 2 Alife income for your wife if you die be- 
| fore retirement age. 

38 A monthly disability income for yourself 
if, before age 55, total disability stops your 
‘earning power for 6 months or more. 

Te sounds too good to be true. Buti 
true. There are no “catches in it, for t 
Plan is guaranteed by an 84-year-cid com- 
pany with over a half 
‘billion dollars of in- 
uranceinforce. you 
want to retire some 
day, and are willing 
tolay asidea portion 
cof your income every 
‘month, you ean have 


Home 


How a Man of 40 Can 


ea 
® D 
PHOENIX 


MUTUAL 
LIFE INSURANCE COMPANY. 


‘estatiised im 1858 


Plan, you can arrange to quit work for- 
ever fifteen years from today with a 
monthly income guaranteed you for life. 
Not only that, but if you should die be- 
fore that time, we would pay your wife a 
monthly income as long as she lives, 


$200 a Month beginning at age 55 


freedomn from money worries. You can have 
all the joys of reereation or travel when the 
ime comes at which every man wants 
‘hem most. 

‘The Plan isnot limited tomen of 40, You 
‘may be older of younger. The income is not 
limited to $200 a month. It ean be more or 
lest. And you ean retire at any of the fol- 
owing ages that you wish: 55,60, 65, or 70. 

‘How much does it cost? When we know 
yourexact age, weshall beglad totellyou. J, 
Uhelongrun,thePlanwillprobably costnoth- 
ing, because in most eases, every cent and 
‘more comes back to you at retirement age. 

Write your date of birth in the coupon 
below and mail it today. You will receive, 
‘without cost & obligation, a copy of the 
interesting illustrated booklet shown at 

the left. Te tells all 
about the Phoenix 
Mutual Retirement 
TncomePlan, Send for 
your copy of the 
booklet now. 7 
coupon bel 


is for 
‘your convenience. 


Hartford, Conn. 
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Automobile Tire Tube Is 
Life-Saver to Tropical Fish 


In recent ue of your massing, FM, 
a Brookiym Nt asked ow fe csi make 
fimechanal arabe for'» tropes fh tank 
‘The simplest and mont efecual azicor 1 have 
teen td from the 
finer sabe of an ae 
tomotie tie 2 fg 
of rubber tube 
and pce of 
wife. Acer Snag 
the tube the valve 
tree yt 
permit ana 
nd then the ruber 
tubing forced onthe 
‘alve tems ‘The wie 
Eon into 
eons wh Ho 
ent into one en “The hook fasten to the 
25 ely an the aber tie 
Passed throug the lope Hf the thins 
ipportd' so thatthe ‘end of rots In the 
enter ‘of the tank. ths arrangement” wil 
tots of Copal tah hep by sau: The 
feces of tropa uh hep by amateurs 
‘one be made mee cli a 
wort piece of glass tubing, which has been 
‘ran to» pols on one td ered 
ihetank enf'of the rubber tuber SH, 
Jerseyville, 


When Opposing Lawyers 
Use Same Ammunition 


Wautii. Wour's article on. poisons and 
thetr analyse in comection ‘with crime was 
toa intersting and informative. However, 
when he states that there te a poutive text 
Tor" blood stains, T wonder” In the ‘David 
Kamion murder Case red for the second te 
this spring at San Jose, Calf, both the prose= 
futon and the defense experienced dificlties 
when the question of pesitive Blond tests was 
Encountered, Most of the tests mentioned 
Bis Wolf arte wat wa th hy the 
ae tnd the defense” When the sate ex 

tree on the stand, © particular tt ould, 
icine prove two, dou that the tin 
tear blo! but, when the defense experts te: 
{ited the blood text did ot peas to be cone 
fhinve proof 1s there telly n postive tet 
for blood ‘thins? RGB, Palo Alt, Cali 


You'll Probably Get It 
In Cellophane Weappees 


‘Berx hearing quite a bit lately about “so- 
lene,” the recently de- 


‘Will eas tanks have to 
be designed ike ai 


it from a huze cake like an ice man does ice? 
=GS, Chicago, Ml. 


Just an Instance 
Where Nature Took No Chances 


Amor of the question raised by EFC, 
of Sew York City" about why we iavotun: 
tarily jump or ive a start at any unexpect 

Youd noise, 1 would lke to submit my opin 
fon. Mother Nature didn't trast the much 
touted widom of man any too far. So she 
outfitted ‘him with a set of reflexes whicn 
work independently of his will. Mesages 
‘coming from the nerve endings must pass 
through the spinal cord. Any unexpected mee 
sage of pain o alarm, instead: of proceeding 
{o the brain, merely jumps a gap between the 
sensory. and’ motor nerves in the spinal cal- 
‘uma. This saves. times and gets more f= 
fective results. Even though ‘the ears are 
close to the brain, the message they send must 
make the spinal-coed ‘circuit where It i in 
tercepted. and made a reflex Yn the case of 
unexpected alarms —TH., Worcester, Mass, 


Visits South America 
With One-Tube Set 


Evay ise of your magazine during the 
three years (that i the time T have been 


{king it) bas been a 
Saget 
PAGAZINE 


‘model building 
radio. 1 built the gne- 


Tobe set described tn 
the June, 1954, sue 
and I have bad Bo- 
‘gota, Colombia, sev 
feral times. Reception 
‘was as good as with a 
four-tube set. T have 
‘many other’ distant 
stations oa my" log 
Please keep the magazine as itis and disregard 
the displeased —U.L., Valdosta, Ga. 


He Wants To Call 
A Spade a Spade 


‘Ture small item in your September ise 
bocinging out the fact that there is no eat in 
‘atzut set me to thinking about a lot of other 
English words that don't mean what they sa 
For instance, there is no lead in a lead. pen 
GL Most trolley cars have no. trol 

lunder-rall shoes. A file card isnt a ca 


bat 
at all, 


2 few short years the true virtue of these ex- 


periments will yield a profit to all mankind, 
Many lower mammals have fundamentally 
the same structure as man, so that research 
with animals can very well be used inthe fight 
‘on human diseases.SZ., Datby, Pa. 


Seat Covers Cause This Woman 
To Rise and Remark— 


writing 
about that article in 
your Helpful Hints 
Tor ‘Motorists telling 
of the use of not one 
Set of seat cavers but 
wo! Of all things, 
Putting one set of seat 
covers. over the Up- 
hholstery in a ear 
in my estimation, 
aabourd aet. Tt is about 
‘a sensible as aman 
Sho afer buying an expensing and stylish 
Suit, always donned overalls and jumper when 
wearing i. We buy certain things tn this 
world for their beauty’ as well as their utile 
ity. We are both stimulated and rested 
Colors and designs. Skilled workers in all 
branches of art strive to give us the best com 
Dination of these factors fm many of the things 
we use. Automobile upholstery is one of them, 
Tsay out with your prison-sripe seat cover: 
ings!“Mrs. LALK., Paterson, N. J. 


Answees Call for Cement 
To Fix Sun-Ray Bulbs 


SEK, of Youngstown, Ohio, asked in the 
‘August sue for a cement which would fasten 
‘a Teosened sun-ray lamp bul to its socket. T 
would suggest the following: Mix lithtrge 
with slycerin until you have a mixture of 
thick ‘paintlie: consistency. ‘This will hold 
the bulb tightly in place—C.R,, Queens Vil- 
is 


A Bird in the Jar 
Sties Up Complications 


Rerrunnc to your recent Here's-the-An- 
sower item, titled "A 'Matter of Weight,” the 
problem involved ie not as simple as it might 
appear from that paragraph. A bird flying 
into-a large jar and 

‘around inside without 
touching the sides of 
the jar would create, T 
think, a problem of 
‘wind pressure from 
the flapping ‘of “the 


HOW ABOUT, 
ME? 


the weight (vertical 
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‘matieal sharks H.R 


Choose Your Weapons! 
He'll Take Swords 


Nor to be outdone by other readers, Eve 


denials toed ce tie She whet 
iol te ocr 

pallet inthe tae? ave ae ve, 
ee tie thoes i 
Ter artcie onswords— VARLET! 


and ‘fencing? There's 
plenty of science to 
the art of defending 
‘yourself with rapiers 
and foils. ‘To acquire 
the technique of an 
‘expert fencer requires 
ood instructian and 

ee. Draw> 
ings lustrating the 
‘Various defenses and: parsies would be inter- 
‘ating and instructive. And, as a side light, 
there the try of ths manufacture of heh: 
arade swords which is dependent on chemistry 
find metallurgy —J., Brooklyn, N. ¥. 


In Which Case the Nose 
May Not Always Know 


_wisit some enterprising scientist would 
ve us the low-down on the senso of smell 
Vit is it—a chemical function of a nerve 

reaction like the sense of touch? “According 

{o recent test, the sense of smell varies with 

the individual, What stmikes one person as 

being’ pleasant sevell often ts unpleasant (0 

others. T for one, for inslance, see nothing 

Uupplexsant In the whifls of skunk you get a8 

Yyou dive along country road at night. On 

the other hand; many fowers known fr thle 

heavy ‘perfume are odories as far as Tam, 
concerned. —T'D.V., New Haven, Coan, 


P. S. M. Chairs Set Well 
In Rustic Surroundings 


T waxt to show my appreciation and tell 
fou that your magazine certainly makes people 
‘toy: Recently made several arden Cars 
ich the design, deseription, and. particu 

Tarn were given by Terman Hjorth. Te chairs 
were made for a friend who has a bunzalow 


fuel, 


Here's How, Says Philippines 
To Australia 


“Tr problem of THLW. of Bey, Ante 
tray tered ne Very nich and bape 
to see more problems like it. 1 am enclosing 
‘ashen Goe my otion wiih Secs ol 
ogee 

tha 

foeed dr a face 
Ste ving fot sos 
ieahoe i hem 
uch as sary 
mss LO 
to tat oan eter 
(a'squr) abou be 
eranca es 

sand ole ee? 

gee pt 

ity cae som go tk 

Geer ne 

iti tame at hae a he ates 

DM, sinan, Phihppine Islands. 
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Where Your Money 
Goes Up in Smoke 


“Te wasren comes,” was a thought which 
catered my ind the other ay so Twas 
‘moved to fo down in the celar apd take 
Took at the furnace—with a furtive sance 
thou is the direction af the empty coal 
bhi. Well, the old boiler, after a soot removal 
Job, will probably carry on throws another 
Seaton Further, shat wip into the eel 
romped the wit of tis Kee. ‘The mes- 
Sige which I wish the eat to relay before 
tome of his ingensous reader is tin: Most of 
{We beat generated in home farace ts wasted 
oly a small percentage gets into the 
renee neh ke 
in tip-top condition With the appraa 

te of air-conditioning for homes 
there should bea reat incentive to. devel 
‘combimation feats and coming uit which 
fas a relatively fish eligency and which can 
te produced at a price within reach of the 
averaze householder. This is no new idea but 
Teieve it a tempting thought to lay be- 
fore your amateur wands of chemistry, pBYS- 
fey, Gectricity, and mechanics, T ope some 
tne gets busyon this problem as quickly and 
Siccesflly as your parle solvers appareally 
fo to work—CF., Rutland, Vee 


Civilian’s Daily Flights 
Make Reader Air-Minded 


‘Your article last month about Dr. John D. 
rock ‘and, his dally. Mights interested | me 
mightily. Here is a man who bas really done 
Something for aviation. Hopping the oceans 
fand circling the lobe are thriling stunts 
Dat they do not make the average man want 


bout ic tll leaves Johan 
ee meen <4 
cep ne foot oo q 


years, every day ‘in 
the month aed cory 
rmonth in the year, he 
falls Into the ait" on 


‘once. ‘And all this without a serious accident 
Nothing T have ever read before made me 
rele the sey’ leat today a8 mach 
as that sory. 


Well, He Needn't Woeey 
About the Change 


Jou D, Rockerruex, Sx, recently entered 
into bi ninety-seventh year” The September 
issue of Porutas Scuscce Mowracy carried 
so article ting that a German bad developed 

‘which operates with Wwood for 
Fal'ss wel os paolne ‘Thae two ners 
items, coming se close together, seem note- 
worthy to me. Will the elder Rockefeller, who 
has lived 10 see the petroleum industry grow 
from its pre-motor infancy to its presect gi- 
antic sz, lve to see petroleum supplanted as 
the sreatest source of power? It seems to me 
that fuel from some form of cellulose is 8 ras 


cour attention the swift strides that science has 
Shen ia one mans hecine~D.C, Gl Cy, 


Only One Cube Escaped 
The Painter's Beush 


For Everything, He Learns 


T auave one objection to PSM. 
Iscits so interesting that tanya 
{uo trouble for read 

ing it at the wrong 
time. Just the other 
day an my way heme 
from work, I stopped 


BETTER BRAIN 
FOOD ANYWAY! 


‘was bome, Psat down, 
Sed besa red the 
magazine Dinner was 
bene and T 
was asked to watch a 
pen of fish frying on 
{he stove. During the next few minutes, my 
touts were concentrated on the magazine 
fand aot on the fis, 1 will space you the 
scene that ensued but the net result, or me, 
twas no dinner and some scorching reminders 
of bow I had erred MAS, Baltimore, Md. 


Would Hang a Crape 
On Decimal System 
“Tae other day, in reading ap old isue of 


Porciat Moxruiy, [came across 
a tet 


‘weights and measures, we do not try the sexi 
fesimal system? We alveady have it in uni 
Neral wie for the treasurement of time and 
the division of the circle and earth's surface 
Into anacn. "The ‘decimal ste render i 
iy various units but how 
ity has more even divisors 
than 100 and sabes has more than ten, By 
adopting a sexagedmal system, we € 4 
Continue the use of our statute mle and use 
the geographical mile which not only corre= 
‘pend ‘one mate of lone or It 
de at the equator but fs also nearty: equal 
to 6000 feet. ‘The foot could be increased 
bby one seveniy-fifth of its present feagth 50 
that 6000 feet would equal a geographical 
rile. This mile s always used at sea and by 
feographers. Our bushel, so litle over one 
cbse foot in capacity, might be abandoned 
Sand the cubic foot substituted as our unit of 
ry measure—WF.L,, Sioux Falls, 8. Dak, 


Hero's A Suggestion for An 
Appealing Alarm Clock 


A.Max sho won'a'hog-ealline contest out 
here attributed his success to hog appeal it 
his voice. He said he seemed to pramise the 
porkers something when he called. ‘There's a 
fig for inventors 
When ‘an alarm clock 
ngs inthe morning, 
iC fast wakes you up, 
It doen't have any 
ppeal. Itdoesnt 
want to bop 
‘bed and come 
Fonsing. It just bincs 
for bongs or buzzes 
Why" not substitute a 
Phonosraph-disk a r= 
Fansement, to, shout 


bal rings? Putting 


‘appeal in the alarm clock 
“uueresa challenge’ EBA, Speingield, 1, 
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YOU CAN BELIEVE THE 
ELECTRIC EYE...IT SAYS, 


“EDISON MAZDA LAMPS 
STAY BRIGHTER LONGER® 


EDISON MAZDA LAMPS 
GENERAL (9 ELECTRIC 


POPULAR SCIENCE MONTHLY 


OCTOBER 1935 VOL. 127 No. 4 


Al C 
Po eed E 


RAYMOND J.BROWN, Stites 


By 
EDWIN 
TEALE 


PASTEST DIESEL ON LAND 
-powered racing ca 


Diesel “ngines 
USHER IN NEW AGE OF POWER 


HE other day» a red sport car 
rolled down a ‘street in Los Av 
sles, Calif, Tt looked much like 
any other sleek 1935-model_ auto. 


mobile, Yt, it was a plone a much as 
covered wagon of the early days. It bad 
blazed tral from coast t0 coast. Ik was 
the rt amo 1 roe the cost un 
fer power supplied by a Diesel engine 
ye siceyilader Cummins motor. under 
¢ hood ran on heavy fuel oll, For 3.774 
mille, 4t had sent the machine over moun 
tains) through forests, across pral- 
ties.” And. the total cost for fuel 
wwas only $7.63—less than the price 
Of a railroad ticket from ‘New 
York to Boston! 
By another dramatic demonstra- 
the Diesel engine had given 
Ae word limpse of Hts poss 


es, trained engineers 
ied an eof Dele 
power plants are com: 
ing to the fore with a rush. Stream- 
line “bullet trains” rush over the 
rails both here and abroad, pow- 
ered by Diesels. Giant metal planes 
soar on European airways,” their 
propellers spun by Diesels’ And, 
fn various parts of the world, busses and 
trucks ride highways with Diesel eniines 
roaring under their hoods. Besides, these power 
plants are pulling batteries of plows, dragging 
Trmmense logs, producing electeie power. operat 


fing canal locks, turning the wheels in 
thousands of factories, 

Tn America alone, last 
lations of these engines t 
750,000 horsepower, This year, it is ex 
pecied to pass the’ 1,250,000-horsepower 
mark, Virtually every large gasolinc-en- 6 
gine manufacturer in the country is 1 
entering the Diesel field. During the last 
{twelve months, the advance in these en 
igines has been an outstanding event in 
the world of power. 

‘Because they have no carburetors or 


ignition systems, they are simpler in construction than gaso- 
Tine engines. Burning heavy fuel oil, with high temperatures 


required to 


ite it, they are safer. Consuming less, and 


cheaper fuel, they ate more economical. And, in addition, 


they are more efficient, 
‘Not long ago, an European manufacturer of 


‘world’s record for engine eiciency. One of his marine motors, 


‘veloping 5,500 horsepower, showed an efficiency 
of foryeone percent. ‘Compare that with. the 
‘team chine’ twenty-Gve per cent, the gasoline 
engine's twenty, and the locomotive’s six! 

With all its advantages, why has the adoption 
of the Diesel been #0 slow? To find the answer, 
‘we must glance for a moment at the operation of 
this revolutionary’ motor. “ 

Tf you have ever inflated a tire with a hand 
pump, you will reall that after a few minutes the 
Dump, Became almost too hot to hold. Compress- 
fog air produces heat. This is the basis of the 
Diesel, The rising piston compresses the aie with- 
in the cylinder tO a pressure of from $00 to 
11200. pounds per square inch. This raises its 
temperature to’ 1,000 degrees Fabrenbeit. At this 
point, vaporized fuel oil is sprayed into the su- 
perheated air. It ignites, just as the gasoline vapor 
{does in an ordinary engine when the spark jumps 
between the points of the spark plus, and the 
Volume of gases produced by combustion forces 
{down the piston. aa 

TBecause the ‘pressures are infinitely greater 
within the cylinders, than in. those of gasoline 
tngines, Diesels have tobe built with thicker 
heavier walls. ‘This is the first handicap. The 


a 


weight of a Diesel is greater per horse- 
power than that of a gasoline engine. 
However, the use of heat-treated metals 
and new alloys is overcoming this disad- 
Vantage. ‘The Cummins engine, for ex 
armple, weighs only 15.6 pounds per horse- 
power, as compared with the weight of a 
Similar-type gasoline motor, which ranges 
fram ten to 14.9 pounds per horsepower. 

‘A second disadvantage is the fact that 
Diesel ae harder (a art; greater effort 
is required to force the pision up to com- 
press the air for the initial explosion, 
Balancing this is the fact that_ such an 
engine starts equally. well in winter and 
in summer. Other defects—none of them 
fnsurmountable—are that the Diesel has 
Jess smoothness of operation and less flex- 
ibility than is possessed by gasoline en- 
gines, With a greater number of experts 
{ackling these problems than ever before, 
overcoming such defects probably will be 
oly’ a matter of time 

Behind this present acti 
strange story of -achlevemet 
neglect. A Minnesota blacks 
man refrigeration expert, an American 
brewer, all played important parts in the 
drama of the Diesel, 

‘About, 1870, Christian Joergensen, a 
blacksmith in Minneapolis, turned out a 
curious predecessor of the modern ile 
urning ‘Diesels. ‘Two blocks of 
wood at the top of the eylinder rubbed 
{ogether to produce the heat for the ini 
tial explosion which would start the 
VE fF gine. After that, the heat from the com: 

pression of the air kept the motor firing. 

yen In West Virginia, a few years later, a 

rine expert named Timothy  Haverland 

y ru twas Ginkering with a motor Known as the 

‘Coal Dust Producer.” Instead of petro- 

Lleum, it burned coal dust. For a number 

of years, it ran with more or less success. 

§ Then it exploded like a bomb, killing the 
jventor. 

Goal dust was also the fuel used in the 
first engine tested by the man whose 
name is given to this type of power 

plant, De, Rudolf Diesel. ‘Diesel was born in Paris, France, of 
German parents. He studied in technical schools in England 
and Germany and at one time was manager of a large Paris 
refrigerating plant. In 1893, he proposed his new type of en 
fine, working everything out mathematically on, paper Wxfore 
building a model. ‘Three years later, his first full-sized Diesel 
slemoastrated its possibilities. Then, like Haverland's coal- 


Hoge farm implements, such as this giant seed drill which seeds 
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ast engine, this pioneer of all the Diesels blew to pieces. 

Luckily, Diesel escaped with his life. After he got out of the 
hospital, he turned to fuel oil in place of coal dust. When his 
next engine was running smoothly, an American brewer {rom 
i, Lous, Adolphs Buch, was i Germany on a vst, He 
heard of ‘the revolutionary engine and visited Diesel in a 
burg, So impressed ‘was he with the demonstration that be 
purchased American rights and introduced the engine into this 
country. 

Although engineers grew enthusiastic over the possibilities 
of the engine, the financiers cannily waited for Diesel’s patents 
to expire, In'1912, they did. The following year, the story of 
this German inventor came to a tragic end. Completely dis- 
couraged, he committed suicide by leaping from a ship cross- 
ing the English Channel. 

‘Eleven months later, the World War 
began and the first Diesel boom was 
Fighting ations tured, tothe 

ning motors to propel t 
tines along the surface and to 

ah er tasks. After hostilities 

was a long, slow climb, 
ine field. “Now, with busine 
conditions bringing economy to the 
fore, the use of Diesels has zoomed to 
new’ records. 

‘How economical the engines are is 
revealed on. the cost sheets of many 
concerns. Consider a few instances in 
the realm of transportation 

‘On the Pacific coast, when Diesel 
moors were Inlet four bighray 
express trucks, they clipped $2,000 {rom 
the fuel bile’ ina sigle moath. On 
another line, a truck and trailer carrie 
1 thirteen-ton pay load on a round trip 
between Spokane, Wash., and Portland 
Ore., on eighty-seven gallons 0 
oil. ‘Other trucks on the same run 
sumed 210 gallons of gasoline. The av 

rage price of gasoline in the Unite 
‘Slates is about nineteen cents a 
that of fuel oi 

‘One organization operates 
twenty-one Diesel-powered trucks, an 
has ordered fifty more, saves approx: 
mately fifty dollars in’ fuel on every 

Between Los Angeles and. Fresnc 
Calif. In ten months, a Diesel bus cov 
tered 130.000 miles—equal to more than 

ve circuits of the globe—and average 
nearly ten miles. to the gallon 
‘of fuel while making speeds up 
san hour. Another 
Pittsburgh 


Afteen acres an hour, are hauled by Diesel-driven tractors 
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Philadelphia, Pa., covered 5,232 miles in its first two weeks. It 
‘was on time at ‘the end of every run, and it averaged cight 
miles to the gallon of fuel oil as compared with four and a 
half mies to the gallon of gone for the other coaches of 
the line, 

‘The result? One American concern, which had barely 100 
installations of its 
1934, ad 1,000 by X 
builder who turned out, 1.056 hor 
1931, reached 237,314 horsepower last year. Trucks powered 
by one make of American Diesels are averaging 4,000,000 miles 
3 month. In 1931, there were only twenty-five Diesel busses 
in all of England. “Today, there are $,500, and ninety percent 
of the heavy-duty trucks carry Diesel engines, During the 


wer in Diesel engines in 


twelve months of last year, the Diesels of one European manu- 
facturer alone burned 25 000.000 gallons of fuel 
Not long ago, a French motor-car builder announced a ten- 
horsepower Diesel runabout. Test to have shown that 
fuel consumption is s0 low. you can drive ten miles for a cent! 
"in considering the question of economy, the important thing 
is the fact that a Diesel uses less fuel as, well as cheaper 
fuel. type of power plant is widely adopted, the 
price of fuel oil undoubtedly will rise and added taxes ‘ma 
‘make it as expensive as gasoline. Even so, the inherent 
ciency and economy of the Diesel will make it cheaper to run. 
‘An American pioneer in automotive Diesels is C. L, Cum- 
‘2 mechanic and inventor of Columbus, Ind. His patented 
injects carefully measured amounts of 
fuel oil into the cylinders, gives smoother performance to en- 
tines he has installed in trucks, busses, boats, and automobiles 
In 1931, a racing car powered by one of his motors com- 
pleted the’ SOO-mile grind at the Indianapolis Speedway with. 
‘ut a stop. Using only thirty-one gallons of fuel, it placed 
thineenth Last year, another Cummins racer, with “Stuy” 
Stubblefield at the wheel, crossed the line in. twelfth place 
after another non-stop race. (Ce pase 108) 


Guarding Our 


‘When rodent plagues rage 
Sealed and fumigated to 


Te the ship, mashed mon re 


STERLING 
GLEASON 


ERROR swept 
‘across the | high- 
lands of Mexico, 
Jate in 1034, a8 a 


lindness truck 
thirty. 


ats of 
in the 
Back o 
tetious epidemic 
Borne by sultry tropic bree: 
sailed into the West Tadies one diy two centuries 
ago. bearing a pitiable.cargo—acores of African 
negroes destined for the slave markets of the 
New World, Among them were. blacks whose 
heads and bodies, covered with festering sores, 
trave hideous proof that ther blood streams had 
Become infected with threadlike, microscopic par- 
ales from African forests 
Tn the steaming jungles of Guatemala, swamp 
gnats, attacking the newly arrived, infected 
wegroes, picked” up these parasites and. spread 
them broadcast among the gnat hordes of Central 
‘America, “Ever northward crept. the” smoldering 
fires of disease ‘until finally, im midsummer of 
1034, swarms of the Uiny, parasite-laden gnats 
invaded ‘Mexico, They carried out their deadly 
Attack 40 swiftly that a thousand new victims fel 
before a vigorous counterattack by the Mexican 
National Health Department begun to bear frut 
‘Meanwhile, a thousand. miles tothe north, 
Vigilant medical sentries watched the course of 
the dreaded malady. Would it continue to march 
northward, overunning, Nowth Areca geal 
ready had spread through Guatemala and Mexico? 
Research workers of the University of California 
new thet bigh up in the mountain streams of 
western United States were billions of Sienuliom 
Ties, every one a potential carrier of the parasite 


ve 


state of 


“4 


Shores 


A Never-Ending War Fought With 


A single infected gnat might prove the 
Spark that would kindle the fires of dis- 
‘east over half a continent 

Today fast transportation—airplanes, 
‘automobiles, and fast steamships—brings 
the United States in ever closer contact 
‘with the life of the tropics. Down through 
the years, trade has left a ghastly trail of 
disease in its wake, With the African slave 
traffic came malaria and many other mala- 
dies. Yellow fever raged through south- 
fern cities for years after it had been 
imported, along’ with mahogany and rum, 
from the West Indies, Travelers. from 
Canada brought germs. which resulted 
‘our last two severe epidemics of cholera, 

‘Trade with Europe and Africa intro: 
duced leprosy, which was not uncommon 
in the Mississippi valley 150 years ago 
Even today, Louisiana has a Federal leper 
colony. A century ago, European emi- 
grants brought relapsing fever, now firmly 
entrenched among infected ticks in Texas 
and California where these insects form a 
‘constant source of human infection, 

wuarding our nation against this menac- 

g tide of tropical disease is a nover- 
sleeping watch maintained by the U.S, 
Public Health Service and by workers of 
a few great universities, Recently, T 
visited the chief outposts along our west 
em frontier to sce how science is aiding 
Jn the war against alien diseases 


bor, 


n outpost of 
ports ate beld bere fer observation 
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Against Jungle. Diseases 


Test Tubes and Microscopes 


Aboard smoothly running goernment 
tug, I visited Angel Island, in San Fran- 
cisco Bay. At this typical post, I saw how 
Uncle Sam's medical army, with test tube 
and microscope, polices our borders against 
invading germs. At one time this island 
medical fortress held in quarantine 4,000 
people, just arrived from a port where an 
epidemic of cerebrospinal meningitis was 
raging. ‘They were quarantined fourteen 
days to permit any in- 
cipient cases to develop, 
after which the passen- 
fers were released as 
fast as bacteriological 
tests cleared them, 
Later, I stood on the 
deck of 'a boarding cut- 
tare pe out ofthe 
rantine station in 
Ube Angeles harbor, to 
meet a Japanese ’ oil 
tanker just back from 
4 record-making trip to 
the Orient, As we came 
longi, crew of i- 
spectors stepped across 
and ascended the ac- 
comodation ladder to 
the tanker's deck, Pub- 


al 


‘The metal disks on the ship's haweere are 
ha 


{leat of the laced ox at 
‘Mooring lines to block the passage of rats 
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HOST 


topical parasites Yor" Microscopie. examina 


lic Health Service doctors questioned the 
master of the vessel and the ship's surgeon 
as to whether there had been any sickness 
during the voyage. 

‘They studied the ship's bill of health, 
which must contain the following infor 
mation: kind of cargo, ports touched, and 
health conditions in each city and the sur- 
rounding back-country. Also, there must 
be listed definite data as to the last known 
cases of any of nine deadly diseases men- 
tioned by the National Quarantine Act: 
bubonic plague, Asiatic cholera, yellow 
fever, typhus, leprosy. smallpox, anthrax, 
cerebrospinal ‘meningitis, and psittacosis, 
‘The crew was then mustered and given a 
searching medical examination, 

feanwhile, an agricultural inspector 
searched for’ signs of plant parasites on 
the freight 10 be discharged. A repre- 
sentative of the Bureau of Animal Indus- 
ties inquired concerning live stock which 
might spread disease to our animal popu- 
lation. Because diseases of domestic and 
wild animals often spread to human be- 
ings, this inspection is important from a 
medical standpoint, although sometimes it 
introduces queer situations. 

Such 2 case recently threatened inter- 
national complications when one of the 


great Royal Netherlands mail 
fleet made its first call at one of 
our Pacific ports, Aboard the 
liner, direct from the Dutch East 
Indies, were three sacred cows 
carried to satisfy the religious 
rites of her Javanese crew. 
Threatened with a lengthy qu 
antine, a protest by the ship's 
captain to his goverament was 
averted only when a mistake had 
been discovered in the ship's pa- 
pers which had made it appear 
that the cattle were from a port 
where epidemic disease was prev= 
alent. 

No animals were aboard our 
Japanese tanker, however, and 


“4 the inspection was soon finished. 
Down from the mast came the 
yellow flag, 


clean bill of health, might proceed to di 
charge her cargo, 

From all parts of the world, network 
of confidential-information channel 
verges upon the Public 
headquarters at Washington, where the 
changing picture of world disease is co 
stantly watched by experts, From Ame 
can consuls in major ports of the world, 
from autbortes of foreign counties, by 
‘mail, wire, and radio, flow reports on healt 
conditions. If cholera rages in Bomt 
warning speeds to Washington and i 
layed to all inspectors, who doubly scru 
nize all vessels that have touched at any 
‘of the Indian ports 

Not long ago, a boat arrived at San 
Francisco from the Orient and underwent 
inspection in the regular way. Probably 
not one of the passengers noticed any- 
thing unusual in his examination. Vet, at 
Honolulu a man had been taken off the 
bboat, sick with smallpox, and that infor~ 
mation, radioed abead, ‘put government 
inspectors on the alert for symptoms of 
the disease. 

As the government tug left the tanker’ 
side and headed back to the quarantine 
station, I heard (Continued on page 116) 
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(Camera installed in plane for use fur ml 


TEN-EYED AERIAL-SURVEY CAMERA 
PHOTOGRAPHS 200 SQUARE MILES 


LLY de in a soil 


be used by an oxyges 

ing photographer at a height of mot 
four miles above the earth. Largest in the 
world, the compound ten-iens instrument 
snaps an area of more than 200 square miles 
every time its shutter control is tripped, 
Electricity operates the ten individual shut- 
ters in unison, and a neon light flashes to 
‘warn the operator if any one of them fails 
to function properly. The composite print 


made by the giant camera measures neatly 

rd square. When planes using this and 
sr cameras have mapped the 35,000 
square miles of arable land included in the 
survey—an area about as large as the whole 
state of Indiana—the pictures will be as- 
sembled in a giant mosaic map. Contours 
showing elevations and slopes will be 
plotted by placing successively exposed 


pictures, two at a time, in a complicated 


‘machine that is, in principle, sim 
counterpart of’ the old-fash 
stereoscope, and similarly gives the effect 
of relief, From a study of the individual 
slopes of the rugged terrain, Federal agen- 
cies will determine what methods of farm- 
ing and what engineering works will be 
most effective in combating erosion, 


HOME OUTFIT FURNISHES SHOP FOR SHEET-METAL WORKING 


Worxixo sheet metal, as a hobby, is 
made euy by the introdotion of cine 

ie home outfit for amateur craftsmen. 
With its aid, a bome-workshop enthusiast 
may construct a host of articles both of 
decorative and utilitarian value—tables, 
smoking stands, waste baskets, flower 
stands, fire screens, bath-room cabinets, 
and a variety of other pieces limited only 
by the ingenuity of the designer. Ordinary 
hhouse current operates the small electric 
spot welder that is one of the features of 
the metal-working outfit; another isa metal 
jig shear with which intricate interior of 
exterior designs may be rapidly cut. in 
metal. The shear is also capable of straight 
slitting at a speed of twelve to fifteen feet 
a minute. All necessary accessories are pro- 
vided for bending, forming, punching, and 
cutting flat stock one-twentieth of an inch 
thick or lighter. A portable paint-spraying. 
outfit and spray booth, for applying the 
finishing touches to the hobbyist’s crea- 
tions, complete the equipment 
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MOTORS AND MAGNETS TO RUN 
HUGE TERRESTRIAL GLOBE 


A uxt mechanical globe being built for the 
world exposition at Paris in 1937 will depict the 
arth’s continents and seas on an exact one-to- 
1,000,000 scale. Tiny ocean vessels, operated 
clectromagnetically, will ply the principal trade 
routes, By pressing buttons, the world’s famous 
volcanoes will be set in action. Encircled by a 
spiral ramp for onlookers, the forty-three-foot 
lobe will turn realistically on its axis, and will be 
lighted by an artificial sun and moon, 


How rast a motorist is 
traveling is instantly deter 
mined by a “speed meter” 
perfected at Massachusetts 


State College. “Electric eyes 
record the time a car takes to 


tance between two parallel li 
across a road, giving a reading directly in miles 
per hour. A use for the new meter is foreseen 
in studies of motorists’ driving habits. 


SPARE WHEEL SWINGS CAR 
INTO PARKING SPACE 


A souite spare wheel, devised by a Hart 
ford, Conn, inventor, aids in parking in a 
cramped space, When the driver has nosed 
his cas near the curb as possible, he ets in 
motion a mechanism that drops’ the extra 
‘wheel into contact with the ground. Power 
from the engine then raises the rear end of 
the car from the pavement and rolls it side- 
ward, by turning the fifth wheel, to the curb. 
‘The procedure is reversed in leaving the patk- 
ing space. All operations are controlled by 
the driver without leaving his seat. The 
photograph at right shows the inventor 
pointing out the mechanism that lowers the 
‘wheel and transmits power to it, 
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MICROPHONE GETS SOUND 
FROM ANY DIRECTION 


Reseamtiwo an apple impaled on a 
stick, the latest type of microphone to be 
introduced for use in radio broadcasting 
and sound recording is said to be equally 
responsive to sound from any direction, 
allowing performers considerable freedom, 
of movement and grouping. Despite its 
‘unusual compactness, the new mike” 
transmits a wide range of frequencies 
without distortion, and improved electrical 
characteristics permit it to be used several 
hundred feet away from its amplifier 


HOUSE IS MOVED TO MAKE 
ROOM TO REPAIR IT 


Footing created for workmen by moving house 


Bcavse er, howe, sbtied wpa 
neighbor's property, and the neighbor re- 
fused permission for Tadders 10 be se up 
fon bet Tawa, a Chicago home owner re- 
ently found herself in a. quandary when 
the Goth wall of her Tene needed 
fs. She solved hee problem by having 
the whole house moved thirty iaches to 
foe side, giving the workmen & footing, a8 
Shown above. At the completion ‘of the 
job, she planned to 
back’ again tos oi 


GIANT BURNING GLASS HARNESSES 
SOLAR HEAT TO RUN FURNACE 


1 the Proposes (o erect a battery of twenty solar 
is furnaces, each one many times the size of 


HELICOPTER MAKES 100-MILE SPEED 


Finsr Teta licopter of new de- 
sign, at an airport near Paris, France, are 
reported to have shown it capable of a 
speed of 100 miles an hour, Named the 
“giroplane,” the queer craft is the creation 


of Louis Breguet, noted French airplane 
builder, and represents the latest attempt 
to produce a machine capable of rising 
straight up or of hovering motionless in 
the air, The picture shows it in flight 


cation of sun power, for making 
described on page 30 of this issue. 


CAMERA OBSCURA SPOTS 
BOMBING AIRPLANES 


A runmer-siraven camera obscura has 
been installed at Hamilton Field, Calif., to 
follow the maneuvers of bombing planes, 
A wide-angle lens in its top projects images 
6f aircraft upon a table map, enabling an 
observer within the chamber to check their 
position with accuracy. 
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INGING, smoking, drinking, and hold- 

ing an animated conversation are some 
‘of the accomplishments of an amazing 
‘mechanical man designed by Milton Ten- 
enbaum, of Brooklyn, N. ¥. Controlled 
remotely from a concealed point of van- 
tage, the robot is operated by built-in 


How THE DUMMY 


electric motors. A rubber bulb, alternately 
squeezed and released by a motordriven, 
cam, enables the automaton to pull a 
lighted pipe realistically. Compressed air 
stiffens ‘or relaxes its legs. Words ad- 
dressed to the robot, picked up by its 
hidden microphone, are carried to the 


BULLET-FIRING AX 
DISPATCHES GAME 


AN Ax that fires a bullet has 
signed for hunters and campers, 


the six-inch blade is a chamber that » 
be loaded with a 32-20 calibre cartridge 


which is normally held away 
stationary firing pin by a coil 


blow with the ax on the head of ay 
deer or bear produces enough concussion 
to set off the load, dispatching th 


instantly, ‘There ‘can be no 


the test illustrated, a hole was blown 


in a barrel top. 
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BICYCLE HAS STEERING LOCK 


A Lock permanently built into a bicycle of new 
design securely clamps the steering post to guard the 
machine against theft. Patterned after types used in 
automobiles, the lock is of five-tumbler design a 
declared to be_ proof araint 
suse dispenses, with the ma 
often used by cyclists, 


Tor 


Opposi 


imal 
ex Tn 


. SMOKES, AND DRINKS 


distant operator, who replies through a 
loudspeaker in the dummy figure. Mea 
while the lips of the figure move in 
lifelike fashion. The creator of the me 
chanical man, a young sculptor, proposes 
the use of figures of this type in animated 
movie cartoons, 


DUMMY CAT SERVES AS 
SCARECROW IN GARDEN 


A. scanecow in new protects 
the garden of a Connecticut home owner 
against birds, Perched on a neat-by tree 
trunk, an imitation cat keeps a watchful 
eye and is said to frighten feathered 
Visitors away from freshly planted seeds. 


MINT AIDS DIGESTION 


Taxinc mint candy or peppermint 
cordials after a heavy meal is a custom 
vindicated by modem science. Tests re- 
cently reported to the American Medical 
Association show that oil of peppermint 
‘which these contain, speeds up digestion 
and helps avoid the feeling of a distended 
stomach, particularly after a meal with a 
high content of fats. 
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CHEMISTRY GIVES US 


Amazing New Substances 


‘Lamp bases of plastic material ond the mold in which they 
ro the meld. In oval tableware made of colorful planes 


HEN you look at the face 
‘of your watch, switch on 
the radio, press the starter 
bbatton of your car, or un- 

screw the eap of your fountain pen, 

the chances are you make use of plas 
tice—the marvelous synthetic mate- 
rials that, in the last few years, have 
become vital to hundreds of industries. 

Telephones, radios, chairs, dishes, 
buttons—all sort of useful ‘articles, 
from steering wheels to surgeons’ 
masks, from safety glass to fishing 
reels, from false teeth to bird cages, 
now are made, wholly or in part, of 
plastics. The magic of modern chem- 

Istry has produced these materials 

which are unlike any natural sub- 

stances found on earth or in the sea. 
Some plastics are formed of syn- 
thetic resins, others have bases of 
casein, nitrocellulose, or cellulose ace- 
tate. In use, some plastics are molded, 
some cast, some laminated. They 
vary in characteristics as well as in 
origin. Some are affected by heat and 
acids, others are resistant to both. 
Cusiously enough, it was the 
of billiards that started, some sixty 
years ago, the movement toward the 

‘wonders of modern plastics. * 

About 1870, a manufacturer of bil- 
liard equipment in New York City 
offered a prize of $10,000 for a sub- 


FOR ART AND 
.. INDUSTRY 


cast. Mote them 


stitute material that could be used in place 
‘of ivory in the balls. John Wesley Hyatt, 
printer from the village of Starkey, 
‘was one of the contestants. Nighi after 
‘ight, he fussed in his makeshift labora- 
tory,” mixing chemicals, heating. liquids, 
applying pressures. Finally he hit upon 
fnew substance. Tt was celluloid, the first 
of the plastics 

Today, celluloid has 25,000 uses and 
there are more than 300 other creations of 
the test tube in the plastics field. ‘Th 
trade names add curious words to the m 
ern vocabulary: Bakelite, Pyralin, Te 

Beeileware, Plaskon, Durer, 
ta, So. important are 
these products that the Smithsonian In- 
stitution, at Washington, D. C., recent 
added an exhibit to show their creation 
and uses. 

Some forty years after the printer, 
Hyatt, discovered celluloid, snapshot en: 
Uhusiasts all over the country contributed 
indirectly to the next great step in pasties. 

A Belgian-American chemist, Dr. Leo 
Backeland, had produced a superior print- 
ing paper for photographers. With money 
obtained from its sale, he financed exten- 
five rescarche: te laboratory at 

N.Y. Over and over again, he 

iment. which had always 

lure. "He was secking to com: 
tine carbolie acid and formaldehyde 

Tn 1907, a catalyzer—a chemical agent 
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Synthetic Materials, 


By Joun E. Lovee 


Which causes other substances to react 
without et the combination itself— 
enabled him to succeed. The material pro- 
duced by the reaction was entirely new, 
hard, clear, yellow. In appearance it sug 
gested amber, but its characteristics were 
‘quite differeni. In honor of its maker, the 
new substance was named Bakelite 

Experiments with Bakelite revealed a 
curious fact. In its raw state, heat so 
‘ened it and alcohol dissolved it. But, when 
it was subjected to great heat, it hardened 
{nto a state in which neither chemicals nor 
heat affected it, Some other plastics have 

similar characteristic. It marks the di- 
viding Tine between the two groups, the 
thermoplastics and the thermo-setting plas- 
tice "The fist group is afected by heat 
the second is not. 

Tn the first group, you have the plastics 
with a nitrocellulose base, a cellulose-ace- 
tate base, or a casein or a vinyl-resin base 
In the second, you find the laminated 
plastics, and the urea and the phenol-for- 
maldehyde resins. Celluloid is a repre- 
sentative of the first group; Bakelite of 
the second. 

From these two groups come a thou- 
sand and one products to meet the needs 
of modern civilization. 

Plastic substances now give us salt and 

shakers, piano keys, birthday cards, 
‘animated cartoons, umbrelia handles, scuf- 
fless heels, crow calls, imitation gold fish 
tooth brushes, combs, magicians’ appara- 
tus, fishing bait, gavels, hotel-room num- 


OCTOBER, 1935 


> 


Unlike 
in Nature, Are Created in the Laboratory 
To Meet Demands of Beauty and Utility 


Any Found 


bers, able-tennis balls, 
sword. handles, thm: 
bes and shoe-lace tips. 
Slide fasteners made of 
Bisisistadof meal renown be mas 
ct. One of the queerest uses of plastics is 
in the manufacture of two-Toot Jong shoe 
hhoms designed to aid men who ate too 
fat to bend over and put on their shoes! 

Recently, the cast resins, which come in 
brilliant colors and motled effects. ave 
attracted. wide attention, “They are sold 
jn rods, tubes, and. sheets, and are em 
ployed ‘extensively in the production of 
Jewelry and art objects, Home-worksh 
enthusiasts have discovered that. suc 
materials can be worked almost as easily 
48 wood. From them, they are producing 
book ends, lamp bases, drawer handles 
td dresser seta. Special its, sulted to 
the veeds of amateur craftsmen, sre Dew 
fon the market 

skilled artists have made use of the new 
materials to produce detatly tinted 
Carvings. Effects impossible to achieve in 
‘wood are attained ‘with the cast resin 
Among its industrial products are chese- 
men, pipe stems. knife handles, bowling 
Pins, and a host of ornamental objects 

Tt is estimated that three out of every 
{en automobiles carry plastic materials 
their pear-shift knobs, radiator-cap orn 
iments, or cigarette lighers; that five out 
of every ten handles for picnic knives are 
made of the briliant substances. and that 
seven out of every ten paeces of costume 


jewelry are formed of the same mate 

Tn some instances, holes are drilled in- 
to the pieces of cast resin and dye injected 
to produce a striking coral effect. Fac- 
tories which have batteries of valve wheels, 
side by side, are preventing mistakes by 
making the wheels of plastics, each in 3 
distinguishing color. One of the latest 


products in this ficld is wood impregnated 
fF coated with a synthetic resin, 

Before they are treated with aniline 
dyes, cast plastics are transparent, Un- 


watches and repla 
les. When a new restaurant opened i 
doors in New York City, not Jong ago, its 
‘most striking display was formed by neon 
tubes glowing within bars and sheets of 
tinted synthetic resin, 

Behind the success, of this rainbow: 
tinted material lies a World War quest for 


synthetic rubber. During the last, weeks 
Of hostilities, the rubber shortage in Ger- 
‘many became acute, Chemists worked at 
fever heat to find a laboratory substitute. 
Lae Rohl pod iden 
periments there developed the basic ma- 
terial from which the cast resins are pro- 
duced. 

Although these belong to the thermo- 
plastic group, they are able to withstand 
fry beat up (0 275 or 300 degrees F. This 
‘makes it possible to use them for ash trays, 
cigarette lighters, and lamp fixtures. Also, 
they are resistant to acids, Created in the 
laboratory, these materials are now going 
back to the laboratory in the form of su- 
pperior beakers, flasks, and vials. 

The cast plastics consist entirely of syn- 
thetic resins. ‘The molded plastics, how- 
ever, such as Bakelite, are mixed with fil- 
fers, such as pulverized wood. asbestos, or 
‘mica, and placed in machines under tre- 
mendous temperatures and pressures un- 
til they flow and fill the molds, Because 
the temperatures destroy the an 
color they are 
parts of the civilized worl. 
sith airliners, plunge into the 
‘ocean in submarines, ride the sea as fire- 


root fixtures on ships. appear in a thou. 
Exnd and one /Contiuaed on page 111 
2 


Undersea Battleships. ss 


POWERFUL NEW SUBMARINES JOI 


WORLD NAVIES 


hour atthe 


TLL naval battles of the next war 
tee decided beneath the seas? With 
Germany building submarines aga 

sa era nsec Ips imped 

treaty restrictions, the eyes. of naval ob- 
servers the world over are turing once 

to undersea craft and their potential value in 
fare cots Taresed sped and rusing 
radius, together with powerful weapons for 

Gefense at the surface, make them a puzzling 

factor in the problems of sea power. 

Compare recently” built-submersbles with 
the ‘relatively. small Ucboats that wrought 
havoc on allied and neutral shipping during the 
world war, and the startling evolution of the 
Tubmarine’ since that time becomes apparent 
France's 400-oot Surcouf, largest. submarine 
inthe world today, isa verllable armored crus- 
er of 3,000 tons displacement; a pair of eight- 
fach guns supplements its heavy battery of 
fourtten torpedo tubes, sad enalles it to © 
‘with all but the most powerful of the enemies 
it may meet at the surface. Hardly less for- 
tmidable are the United States Navy's crulser 
type submarines Nerwhel and Novi 
{oot monsters of 2,730 tons mounting si 
guns! and its minelaying submarine Argonaut, 
Mout equal in siz, carrying si-inch guns and 
sinty mines, 

Ne longer is the wartime role of a subma- 
rine limited (0 comparatively short raiding 
Cruises from its shore base.” Undersea craft 
ff today are speedy enough to accompany a 
tattle fleet on 


missions Their cruising radius is far more than 
sufficient to take them across an ocean and 
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back again without refueling. ‘Their new- 
Iya aby to delend themscvs, 
aught unawares upon the surface. by 
hostile war vessels, enances their ability 
to operate in comparative safety in waters 
Contd by an ene 
low keenly the leading world powers 
realize these capabilities of the modern 
Submarine is shown by thelr development 
of this naval arm. So rapidly has France 
eased her undersea. power within the 
last few years that she now leads all 
other nations in number and tonnage of 
Submarines, ‘The United States ranks sec- 
Gnd in number, and thied in tonnage. Fig 
sled not long ago by the Office 
Toteligence. at Washington, D. 
G, give the following totals of submar- 
{ines built and. building: “France, 11 
United States, ninety-four; Ta 
five, Japan, seventy-three; British Em- 
pire, siny-four, The corresponding toa- 
hages, in round figures, are: France, near- 


85,000; British Empire, 64,000; 
52.000, From other sources, Ru 
oficily reported, 10 be 
slaty submarines of about 800 tons apiece; 
while Germany's announced plang cal for 
wenty-cight "pocket submarines” of from 
250 to 750 tons. 

ew reprodiced hee pages give 
a vivid impression of the power of rx 
em supersubmarines. Their interior de- 
tails are carefully guarded secrets; but Te- 
cent photographs made by special pee 
sion aboard an earlier (ype—the 
submarine L-56—alford glimpse of the 
maze of machinery below decks that pro- 
pels such undersea warships and launches 
their death-dealing torpedoes. 
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‘The gun crew of the 1-56 
Preparer for aeton. etian 
bari 

Srmed for surface Bait 
‘witha fourtoch guna 
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‘Traps and Boats Save 


& 
IN A MODERN AIRLINER 


SEJHE other evening, I heard a busi 
ress executive give his opinion 
of the passenger air lines 

BAM “Air travel,” he said, is just 

‘fad, When the air lines are perfected 30 

that they come within reach of the average 

man's pocketbook; when they deposit the 

Philadelphia-bound passenger in Philadel- 

pphia 100 times out of 109, instead af in an 

Isolated cow pasture; when they become 

really safe—we'll use the air lines. But,” 

he added, triumphantly, “that will 
never come in our day.” 

Partly true, but only partly true. 
‘The 1935 air lines are not 100 per- 
cent safe; they are not yet 100 per- 
cent dependable; they are not quite 
within the reach of the average 
‘man’s pocketbook. But neither are 
the rallmads, steamship lies, bus 
ines, trolley lines, or private auto- 
mobiles. e 

‘The air Tines’ utopia is almost 
within grasp, Their record for 
safety, dependability, and cost now 
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compares favorably with that of other 
forms of transportation—and it still is 
due for a big improvement. Virtually 
every major problem of the air lines has 
been solved within the last five years. 
Witness just a few of the inventions and 
improvements in aerial equipment the last 
five years have brought forth: the radio 
beam. the adjustable-pitch propeller, ice 
removing equipment, improved weather 
forecasting methods, radio blind-landing 


EFFICIENT ORGANIZATION AND 
MARVELOUS MACHINES SET A NEW 
STANDARD OF COMFORT, SAFETY, 


AND SPEED IN AMERICAN TRAVEL 


By George R. Reiss 


equipment, the robot pilot, more power- 
ful motors with less weight, and improved 
streamline design 

‘All these have put American air trans- 
portation on so efficient a basis that lines 
Jast year inaugurated sixteen- to twenty 
hhour transcontinental service, at least five 
times as fast as the best rail service, and 
‘established fares that are almost on par 


completed on time ninet 
nine percent of all scheduled tri 
and your chance of getting killed, if 
‘you few only on major lines, was 
‘not over one in $0,000,000 for every 
rile you flew. Tn fact, you took a 
such bigger risk in your automobile. 
‘Travel with me on a major air 
Tine to see how these new inventions 
‘work. Ride with me from New York 
to Los Angeles on the ‘'Sky Chief,” 
the fastest coast-to-coast. schedule. 
T put my money down on a coun- 
ter at New York and request, “One 
ticket for Los Angeles.” 
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What do I get in return? I get speedy, comfortable, and safe 
transportation. By rail, T would leave Sunday afternoon and 
arrive in Los Angeles the following Thursday. By air, I reach 
my destination Monday morning. By rail the fare is appro 
mately $134.80 including lower berth, meals for four da 
and tips. The aie fae, including my taxi hills, is $161.50, Fe 
$27 extra T have saved four days. 

‘And what does it take to transport me? It takes a gigantic 
machine that clicks with the precision of a high-grade. watch. 
TE takes an $$0.000 airplane; four transport pilots: mechanics, 
dispatchers, clerks, weather observers by the score; ve big ai 
ports; 2 dozen radio stations; more than 100 emergency felds, 
nd 300 airway beacons 

‘AL the airport, our plane is waiting, an eye-fling sight. Tt is 
cighty-seven feet wide, weighs nine tons, and embodies all the 
Tntest features in streamline design and safety features Tt gives 
A feeling of great strength, of security, like the George Wash 
Fngton Bridge 

"The plane is ready. Hundreds of gallons of gasoline have been 
poured into the big tanks; every bolt and nut has been inspected 
nd tightened: the radio has been tested; the whole outfit has 
teen passed by the ground stall, and the engines, have been 
warmed. ‘The baggage and the air mail have been stowed in the 


ample cargo hatches back of the pilots’ cockpit and in the tail, 

The weather looks doubtful; it is raining hard, and it seems 
hardly a fit day for fying; but the pilot doesn't look worried. 
‘One bundred miles away in the mountains, “Hell Stretch,” it is 
foggy, but we shall see none of it, and at Pittsburgh the sun 
is shining. 

In the operations office, our pilot is studying the big map 
which shows weather conditions in every comer of the United 
States. A teletype machine chatters with additional weather 
Feports from the score or more of meteorological stations strung 
across the Jersey plains, through the Alleghenies, over the flats 
‘of Ohio and Indiana. 

If the weather were doubtful, the plane would be held, You 
‘might fret and fume; you might threaten to sue; yours might be 
a life-and-death errand, but the plane would be held until the 
Situation cleared up, In aviation, there is no such thing as, “I 
guess we can make it,” or, “I hope we can make it.” 

But, this time, the pilot is satisfied; the field manager is sat~ 
isfied;' they sign’ clearance forms. 

But here a word about the most vital element of this gigantic 
jem, the human element. Our boss pilot is a straight, clean, 
‘uilt, military-looking man about thirty-five years old. He 
is typical of the boss pilots you find on these airlines; he learned 

to fly im the Army, a hard school; he got his 


‘A pilot studying 
weather “reports 
‘with the meteor 
Glogist and the 
dispatcher. Be 
fow.themapwhieh 
shows existing 
‘weather condition 


heir tick 
The pil 
ar of the 
n facing forward. AS he take 
nd hangs them on a rack 


ing, the 


eyes la: wrist watch, then Uh 
pilot; then bis hand drop 
Thi ammed, th 


SNC the end of the runway, th 
Drake 


ally controlled : 


unk 


5 ay. Many good men paid with 
Tren years ayo, blind fying was 


justing their seats and furnishing pillows to those 
Wwho want them. Then he retires to the cockpit, 
leaving the door open, 

‘Now we may examine our aieplane. Tt is the lat- 
fest and finest triumph of the aeronautical engi. 
neers. It is as far ahead of the 1925 plane as the 
Twentieth Century Limited is ahead of the Lin- 
coln funeral train; as far ahead of Louis Bleriot’s 
cross-channel plane as the latest streamline train 
is ahead of the Pony Express. 

It is a Jow-wing, all-metal monoplane, with two 
700-horsepower motors jutting forward of the wing. 
The cabin is a huge affair. There are fourteen 
seats, big, upholstered, adjustable seats as com- 
fortable as the overstuffed furniture in your living 
room, Beside each is a reading light, an ash vent, 
a push button to summon the copilot,and a nozzle 
to regulate the flow of air, At the rear of the cabin 
is a lavatory and the kitchenette 

No matter what the temperattire may be out- 


A plane swoops down 7 
for a night landing 


doors, there is a constant temper 
ature of seventy degrees in the cabin. 
Tt may be twenty below outside— 
and it frequently is at 14,000 feet 
—but it remains seventy inside, The 
cabin of the plane is. steam-heated 
and air-conditioned. 

‘The expected thundering of motors 
is missing. You may talk in normal 
tones. In fact, the copilot tells us the 
pilots frequenily must ask passengers 
At night to talk in lower tones so as 
not to disturb their fellow travelers 
‘who are sleeping. 

‘This is the result of soundproof 
construction, the rubber mounting of 
the engines,” and the fact that the 
Uhree-biaded propellers are geared to 
revolve at comparatively low speeds 

Each of the two motors can supply 
power enough not only to keep us 
aloft, but to climb, Ifa motor fails 
jn flight, we can continue the jour 
ney, Failure of one motor is unusual. 
failure of two motors is virtually un. 
heard of. And motor failures are be- 
coming increasingly rare 

In the air, the wheels retract into 

e engine nacelles. This cuts down 

ases the plane's 
e or thirty miles 


One of the most remarkable fea- 
tures of this plane is its adjustable: 
pitch propellers. ‘These are regulated 
by the pilot from his cabin to give the 
st possible efficiency. In tak 

f, he adjusts the propell 
ear, or low pitch, and gets, 
‘mum power, just as you put your au- 
tomobile into low gear to climb a 
steep hill; in the thin air of high al 
titude, he shifts to high pitch so that the propellers take big 
er biles and the plane gains maximum speed 

Another feature is the wing fap or air brake. This is merely 
a hinged section of the bottom of the wing which may be raised 
‘or lowered at the will of the pilot. Without the wing flap, this 
pilane lands at seventy miles an hour and requires a huge field 
with the flap, it lands at fifty-five miles an hour and may be 
stopped in one third the distance 

3¢ most popular transport of three to five years ago had a 

top speed of about 145 miles an hour and a cruising speed of 
about 120. Under favorable conditions it could climb, fully 
loaded, to about 16,000 feet, and fly $00 miles without refueling. 
This plane has a top speed of 215 miles per hour and a en 
speed of 195; it operates most efficiently at altitudes of 12,000 
{0 14,000 feet, and has a range of 1,300 miles 

And in this tremendous speed and range lies the secret of the 
plane's success in bringing the air lines out of the red. It car- 


Lined up on the feld, these huge planes have the graceful poise of birds 


At the mi 
gees over the ship, check 
fog sll werkiog parts. At 
the left is shown the new 
Toop antenna which elimi 
nates static interference 
Caused by rain and dust 


ries a larger pay load and flies over fifty percent more miles in 
the same number of hours in the air. This is an important fac- 

fr, since pilots’ pay, maintenance, depreciation, and other 
harges are based on number of hours in the alt. 

Tt isa thirsty brute, It burns ninety gallons of gasoline every 
hour, one and a half per minute, against the old transport’s sixty 
—but that is approximately the same fuel mileage for a much 
larger load. 

Our plane soon will be equipped with another of the new safe- 
guards, the ice remover. Ice is one of the airliner’s biggest dai 
ers, Under certain weather conditions, ice may quickly form on 
the propeller blades, causing vibration silffcient to tear loose a 
motor, or may form on the leading edges of the wings, destroy- 

the lifting characteristics while adding to the weight, Ice 
is blamed for some of aviation’s outstanding disasters. 

The ice remover consists of soft-rubber sheathing to cover the 
propellers and a rubber covering for the leading edges of the 

wings and tail surface. If ice begins to form, the pilot 
tums a switch and the principle that operates the wiper 
‘on your automobile windshield is pressed into service to 
keep the rubber pulsing and to crack the ice, which is 
then blown away by the slipstream. 

Tn addition to all the weather information gathered be- 
fore the start, the pilot regularly receives more by radio. 
If the weather shows any change, the pilot is called and 
advised. In fact he is doubly advised, for the Depart- 
ment of Commeise is broadcasting the weather along the 
‘whole airway at short intervals. 

‘This ship is constantly in touch with the ground. It 

alled every twenly minutes on a set schedule. It is 
time for a report. The pilot hands us an extra set of 
earphones. 

“Calling Williams in 312, 
Bill” 

The pilot plucks his transmitter microphone from its 
place and speaks into it 

“Williams in 312; Williams in 312; flying 14,000 feet 
over Harrisburg; aver cloud: 

‘The simon repeals the message as itis typed for 
record, and then signs (Continue e100) 


" says a voice. “Go ahead, 
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In a dramatic ten of the U.S. Army's mystery-ay detector for hontle ships, the device tained a searchli 
the Coast Guard catter Pontchartrain, maneuvering fat oGshore in the Garkness, as depicted above by ou arts 


Mystery Ray Locates“ Enemy” 


U, 8. ARMY TESTS DETECTOR FOR HOSTILE SHIPS AND PLANES 


MED SENTRIES barred visitors from Germanultr short-wave faldeqalp 

approaching within 200 yards of the Nave 

sink Lighthouse Station on the New Jersey 
coast, a few nights ago. Behind the enforced 
barricade, U.S. Army experimenters were trying 
‘out a secret new weapon invented 
by the Signal Corps for use 

st possible invaders—a 
y-ray" device reputedly 
capable of locating an enemy 
vessel a fifty miles at sea, 

‘Twenty times the ray detector 
trained a huge mobile searchlight 
upon an invisible target — the 
Coast Guard cutter Pontcha 
‘train, maneuvering without lights 
somewhere in the darkness off- 
shore. Once, when the beam was 
fit, it grazed the vessel's stern 
‘The other nineteen times, it 
struck the Pontchartrain squarely 
amidships, to score perfect bulls- 
eyes! Had the detector been used 
to direct the fire of the big coast 
defense guns at Sandy Hook, as it 
would do in war, the ship would 
hhave been at their mercy. Declar- 
ing the test a complete success, 
the experimenters prepared to try 
‘out the detector next for spotting shields the latest-type detector 
hhostile aircraft, another of its from exterior noises, so that it 
reported capabilities, Latest ft “ear” Soundproof shielding elimina ‘can work undisturbed amid city 
How the mysterious ray de- ext so work undistarted ins gale noises or in a howling gale. 


tector works. is 
the Army's secret. 
‘The merest hint 
as to its nature 
is taboo, under 
stringent new 
regulations cloak- 
ing projects of 
vital importance 
to national defense. Whether it 
resembles a radio airplane de- 
tector recently reported under 
development in Germany, there 
fore, is open to speculation. The 
German apparatus is sid to 
make use of the fact that ultra 
short radio waves behave like 
light rays and are reflected by 
solid objects. When a curtain 
of parallel radio beams is pro- 
jected skyward and receivers 
are suitably arranged, any plane 
intercepting the beams will re- 
fiect them back to earth and 
betray its position. 

Tn this country, meanwhile 
the “mechanical ears” used in 
listening for aircraft have been 
improved. Soundproofing 
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THEN summer sunshine beats down 
‘upon Concord, Calif, it makes things 

hot for every one but Otto H. Mohr. Fe 

him, it makes ice, By attaching a devi 


that’ he has invented to harness the sun's 
rays to an ordinary refrigerator, he has 
provided himself with a food-storage com 
partment maintaining a temperature of 
twenty degrees or lower, 


apparatus, much as a 
fy flame makes ke in a fas-operted 
refrigerator. A, spherical lens in the unit 
collects the sun’s rays like a burning glass, 
‘operating at constant efficiency regaruless 
Of the position of the sun. How the rays, 
concentrated upon a reservoir of ammonia 
water, make ice is explained in the ac- 
companying diagram. Two hours’ daily 
exposure to the sun is reported sufficient 
for preserving food for a household. 
Larger solar units have been designed 


CROOKED SHIFT LEVER 
SPARES RIDERS’ KNEES 


‘More nooat for the occupants of a car's 
front seat is provided by a gooseneck 
gear-shift lever of new design. A bend in 
the shaft prevents the lever from bumping 
the knees of passengers, while keeping the 
hhandle within easy reach of the driver. 
Tecan replace an ordinary lever. 
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SUN’S HEAT OPERATES REFRIGERATOR 


by Mobr for airconditioning an entire 
house at negligible expense. In winter, ol 
heated by the sun's rays is used to warm 
air, which is then circulated Uhrough the 
rooms by means of registers, In summer, 
the air ie cooled, instead, by applying the 
principle of the solar ice box 


BICYCLE TAIL LIGHT 
HAS ITS OWN BATTERY 


Ay eecraic tail light for bicycles, just 
placed on the market, is entirely self 
contained, One standard flashlight cell, 
provides current, which is turned on or 
off by a thumb switch located convenient 
ly for operation while riding, Mounted on. 
the rear mudguard, the lamp shows a red 
light to overtaking vehicles, while decora~ 
tive side lenses display red and green lights 
respectively, in imitation of the navigat- 
ing lights of ships and airplanes. 


SCREW DRIVER LOCKS 
IN SLOT OF SCREW 


NON-SKID screws 
have been devised 
to end the nuisance 
of a si 
driver, 
feat slots lock the 
enlarged tip of the 
special screw driver 

WA ‘used to insert them, 
as shown in the 
ighthand. drawing 
‘The screw driver is 
inserted or removed 
edgewise through the 
end of the slot, as 
shown at left, 


STREAMLINE BOAT HITS HIGH SPEED 


shell, a racing craft created by two C 
fornia builders represents a new departure 
in speed-boat design. Powered by an auto- 


‘Streamline speed best 


mobile motor the new boat skims the sur. 
face of the water at high speed, as shown 
below. using a hydroplane step of standard 
design, It is made entirely of plywood. 


ction. Note its resemblance tothe fuselage of « cabin plane 
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We, pasate 


Doatsstage a cc 
back? A’ Chicago 
inventor has de 
signed what he de 
claves to be a mod: 
ernized adaptation 


of this historic 
form of marine propulsion. His plan calls 
for a boat that runs upon a pair of end. 
less tracks, after the fashion of a land 
tractor, the tracks consisting of moving 
belts carrying paddles. When 
power is applied to the belts through driv 
Jing drums near the stern, they cause the 
paddles to sweep backward through the wa 
ter, impelling the boat forward. At the same 
time, the planing action of the inclined 
paddies tends to lift the boat clear of the 
water, with the result that the bull skims 


GIANT HOMEMADE WATCH 
IS JEWELER’S EXHIBIT 


Maxine. his own parts, a Columbus, 
Obio, jeweler magnified a pocket watch a 
thousandfold to instruct his customers in 
the intricacy and delicacy of their time- 
pisces: The’ lant watch, sad to be the 
largest of its kind in the world, took five 
years to make, is built of metal, weighs 
300 pounds and may be driven either by 
hhand or by a motor. A window in the face 
makes the works visible for purposes of 
display and instruction. 


OCTOBER, 1935 


yum of resistance. 


of the paddles would be suited 
weight of the craft; a heavy boat woul 
have them mounted at an angle approxi 
mating forty-five degrees, while a light 
craft, requiring less lifting force, could 
employ more steeply inclined paddles to 
obtain greater forward traction, 


—_ 


CAMERA FOR NIGHT USE 
HAS LIGHT-BEAM FINDER 


A caatena with a builtin flash light has 
been devised for making night photographs. 
When a button is pressed, the lamp lights, 
up the surroundings and shows just bow 

the 


much of a scene will be included i 
picture, dispensing with the use of a vi 
finder. “The original model was de 
‘aid the coroner of 

making photographs at the scene of a sus- 
pected crime, but additional applications 
Bre foreseen in both amateur and profes 
sional photography 


LIGHTNING BLAMED FOR 
MOST CURRENT FAILURES 


‘Tatere out of four interruptions in elec 
tric service are caused by lightning, ac 
cording to engineers who are seeking (0 
reduce the figure by developing new pro- 
tective devices for transmission lines, 


AUTO THEATER HAS 460 LOUDSPEAKERS 


Stxce the opening of the first “drive-in” 
theater, where motorists could enjoy talk 
ing movies without leaving their cars (P. 
SOM., Aug.,'S3, p. 19), the idea has spread 
to several parts of the country, and inno- 
followed. When residents 
neil of 
nd rep 


does not carry to an appreciable distance. 
‘The ten-acre theater is said to employ the 
world's largest screen, measuring forty by 
forty feet, shown in’ the background of 
the photograph reproduced below. 


FLIVVER AIRPLANE DRIVES AS EASILY AS AN AUTOMOBILE 


A “rootrncor” fivver plane, first of fifteen, similar craft 
ordered by the U. S. Department of Commerce in its effort to 
develop types suited for private fying. recently underwent trials 
before Government officials. According to the designer, Dean 

B. Hammond, it'can be 
flown by anyone who 
can drive a car, Land- 
ing, principal bugaboo 
‘of a beginning pilot, is 
made easy. Merely 
holding back the con- 
trol. stick brings the 
craft gently and safely 
to earth from any alti- 
tude, and a novel. ar- 
rangement of landing 
wheels pre any 
chance of nosing over. 


jst an_old aquarium of one-gallon 
capacity, a Pasadena, Calif,, boat builder 
ig impovised 9 testing tank to try out 
the efficiency of screw propellers. The 
screw to be tested is mounted within the 
tank and rotated by a gasoline or electric 
motor outside, If the design is efficient, 

the propeller forces 


if the propeller is not 
correctly pitched, it 
will churn up the 
water, Poor propel- 
lets are also detected 


CHAIR-CAR SEATS HAVE 
LUGGAGE COMPARTMENTS 


Keepixc luggage handy, yet out of the 
way, is made easy for chair-car travelers 
‘on the Canadian National Railways. Each 

the revolving chairs is now provided 
a compartment at the bottom, just 
Jarge enough to accommodate one suit 
ease, which a porter is shown stowing 
away in the illustration above, 


SPEEDING CAR REPLACES WIND TUNNEL a 


because they slow up 
the motor, Results of 
the tests’ have been 
applied by the builder 
in model power boats, 
driven by gasoline 
motors, and in full- 
size motor boats, 


New vesioss for aieplane 
wings may be tried out at a 
fraction of the cost of wind 
tunnel. experiments, according 
to an Inglewood, Calif. invent- 
for, with a test car that he has 
devised. “The wing section is 
‘mounted upon a platform at- 
tached to a standard automo- 
bile, as shown at left, and tubes 
ead from various points on its 
surface to gouges, esabling the © COMPACT SCALE WEIGHS 
pressure of suction on differen 

Pinto be recorded whi the LETTERS AND PARCELS 
car is driven at a constant — Havpy for weighing letters and small 
speed. The device recalls a parcels, a new vest-pocket scale shows at 
substitute for wind-tunnel tests, a glance the postage required. When the 
developed in France, in which device is held by a finger ring and a letter 
the model under test is at- is clipped on, as shown above, a pointer 
tached to an electrically driv- shows the weight in fractions ‘of ounces. 
fn rail car for observations of A table on the counterbalance plate shows 
its behavior in a flow of air. the postage rates, 
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HORN BUTTON HAS CLOCK 
MOUNTED IN ITS CASE 


‘A coumtsation hom button and time- 
iece for automobiles has been introduced 

‘a Miami Beach, Fla., inventor. When 
the rim of the clock is pressed down, the 
hom is sounded. ‘The inventor has also 
designed models with built-in vanity cases, 


for women motorists. In one of his de- 
signs, the winding stem is mounted at the 
rear, and the clock is wound by raising 
and’ revolving it, Tt is then replaced in 
the case on the steering wheel 


's Combination clock and vanity eave 


NEW FOG BEACONS USE TWO-TONED HORNS 
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SMOKE TRAIL AIDS SAIL DESIGNERS 


To stvov the way that breezes. propel 
a sailboat, experimenters recently fitied a 
small craft with apparatus that releases a 
stream of smoke. The course of wind 
‘currents around the sails is made visible 
by the smoke and pictures are taken with 


a movie camera while the boat is under 
way. Improved types of rig for racing 
craft are expected 10 result from the 
studies. ‘The picture above, taken during 
an experimental run, shows a photographer 
at the stern making movies of the smoke, 


AvrexxaTEty emitting a high-pitched 
scream and a low-toned boom, two- 
tone foghorns being erected at danger 
points along the Pacific coast will aid 
‘mariners to find theit position. Radio 
flashes are transmitted simultaneously 
with the sound signals. By listening 
‘with a headset for the radio signal and 
‘counting the seconds until the arrival 
Of the slower sound wave, a navigating 
officer can calculate his distance from 
‘a beacon, The two-toned signal is used 
in an effort to eliminate “dead spots” 
‘where foghorns of earlier, single-toned 
types have been found to be inaudible. 


HANDLEBARS ADAPT 
WHEEL TO ANYBODY 


‘A mescur designed by an Talian 
inventor has reversible handlebars 
Riders of less than average height 
vwould use the handlebars in thee 
Conventional positon, while a tall 
Ger wold reves them orem 
fort. Changing the position 0 

handlebars oceasionally during. 
Jong trip minimizes fatigve. 
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of the circus are entertaining millions 


with sensational feats of daring on swaying perch 

poles, high wires, and the flying trapeze, a so 

spoken, middle-aged man sits at a work bench in his 
tiny shop in Cincinnati, Ohio, fashioning rigging on which these 
‘acrobats and acralisis will perform even more breath-taking and 
“ther Edvard Yan Wyck, former» profesional jugs 

is Edward Van Wyck, formerly a professional. juggler. 

While he does not make all of the paraphernalia used by circus 
artists, he is the only man in America who devotes his time ex- 
clusively to the manufacture of circus rigging; 
loys as many as six assistants, 

‘Years ago, Ed Millette, an aerialist, had an idea for what he 
anticipated would be a sensational aci. He would stand on his 
head on a wooden globe mounted on a high trapeze. The globe 
‘would revolve as the trapeze rotated in the opposite direction, 
ting an illusion of remarkable bal- 
fancing skill, Fellow performers dis- 
Courage him. They sd his iden was 

ream. 

“But Milletic had trouped with Ed- 
die Van Wyck, who, he reealled, made 
all of his own jusling equipment, So 
he went to Cincinnati, looked up Van 
Wyek, and explained his idea. "Give 
me two weeks to work it out,” Van 
Wyck said. He tackled the job in his 
back-yard shop, Two weeks later, 
the equipment was finished and hung 
in a Cincinnati theater for a tryout. 
Millette: was delighted, and took his 
novel rigging to New York where he 
gine the “areaest show on earth? 

Thead-balancing act. on the aerial 
lobe was an outstanding feature of 
the circus season of 1908, 

For twenty-seven years, Van Wyck 
has been working out just such far- 
fetched ideas for circus and vaudeville 
acrobats, aerialists, tight-wire artists, 
and jugsiers. He moved his shop from 
his back yard to a down-town build- 
ing, because circus folk came to his 
hhome and awakened him at all hours 
of the night to consult him about 
new props. 

‘There is nothing ostentatious about 
‘Van Wyck's shop. It occupies a room 
twenty-three by twenty-eight feet on 


Can Coltesnn, the sieht 
‘Sting wns om Hewiog 3 
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tp 


the ground floor of a two-story 
brick building. “His name in bla 

letters on the glass panel of the 
front door is the only identitica- 
tion, There is no machinery pecul- 


A 


iar to his trade, except scores of we 
‘molds for casting metal pieces used 
in rigging, which be has designed and constructed by hand as 


needed. Otherwise, he uses standard lathes, drill presses, and 


Il of his customers come to his shop to discuss theit 
ith him. Often they write or telegraph or cable from 
toch faraway cities as Moscow, Bombay, Capetown, or Sat 
‘When a circus performer wants a new piece of equipment and 
its use is explained in detail to Van Wyck, he sketches i on paper 
to arrive at the proper dimensions and 
to determine the materials to be used, 
He has 6.000 sketches of every concelv- 
able type of ringing filed alphabetical 
by the names of the troupes or indivi. 
duals for whom they have been made, If 
hie gets a rush order for replacement of 
some piece of equipment, his files afford 
him a quick reference for details, 
“There are two things about the con- 
struction of circus properties that must 
always be borne in mind,” Van Wyck 
told me. “One is that equipment must 
bbe built of the lightest possible materials 
without sacrificing strength and durabil- 
The other i that most rigging must 
be constructed in sections of to fold s0 
that jt can be dismantled and packed in 
small property boxes.” 


po 


“vie Gin Wy hs completed 
seta pice ct eampuac ke abet 
Second Stwtag Ge ta oie eyes 


‘on the Aoor of his shop, reproducing the 
Figging full size. By this process, any 
‘impractical details not discernible on the 
= Paper sketch are revealed and he can 
Check the dimensions and compare the 


? equipment he is building with the floor 
o sketch as he proceeds with his work. 
“For instance,” he said, “T once re- 


ceivedan order rom a wel: nwa vaude 
ville comedian for a Japanese foot- 
Juggling barrel six feet high. ‘These bar- 
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sisard. does his beesth- 
iaily baile by Ven Wyek 


rels are usually thiety inches high, But the actor conceived the 
idea that a large barrel juggled on bis feet would be nov 
elty. Tdrew the barrel to seale on paper and then sketched i 
with crayon on the floor. TI discovered its circumference in the 
center would he so great that 1 would not be able to move it 
through the door of the shop when T had completed it! 

T decided (o build it in the hallway adjacent to the shop, but 
at the same time T wrote to the actor and su that 
draw a full-size sketch of the barrel just as T had done, using 
the dimensions T had prepared. I had the barrel about half done 
when I received a telegram from him to reduce the height {rom 
six to five feet, It had not occurred to him, until he saw the 
mensions drawn to scale, just how immense and unwi 
barrel would have been,” 


Construction of a foot-jugeling barrel involves a process that 
reverses the customary procedure in barrel making. ‘The hoops 
are placed inside instea 

five basswood 


‘of outside the barrel. ‘There 
wes, held together with 650 tiny nails. The 

side and out with canvas, glued to the sur~ 
hazard of breakage. The completed barrel 
weighs only one third as much as an ordinary barrel of the 
same size, 

Searcely a week passes without Van Wyck being 
to make some piece of equipment entirely different 


Ip thie small Cincinnati workabop, Van Wyck turns out his unusual equipment 
‘The rigging on the foe will play ite part fn a clvas thriller by sapporsng 
feo women hanging by their teeth, Note the faltsize sketch drawn on the Boot 
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thing he has made before. A German cannon-ball juggler broke 
a steel ball made for him in the Krupp muni 
iter arcing ia New York for an. Ameren 
Up the pieces, shipped them to Van Wyck, a 
piece teal Ms 
Before the cannon ball had been completed, Van Wyck re- 
exved a tlegram fom Hollywood asking him io make at 
ff tiny wooden shoes for a troupe of dancing monkeys appe: 
ing in a motion ee Anda few days Tater, a man brought 4 
trained dog to d ained that he wanted a. small 
dog could put its four fet, 
The canine might 
Pe tasks for the circus 
intricate pro 
lenge ha iaventive genius and 


Seal oy eae 


fing-—and expect him to pr 

Tt was Van Wyck who des 
trapeze, now a feature of many ci 
peze bar is attached tothe supporting erane bar wit 
rigid, stee/-tubing uprights as substitutes for rope. ‘The 
joints are made with double ball bearings in brass 

sings. The performer stands on the trapeze bar, 
swings backward and forward (o obtain enough momen 
tum to revolve swiftly around the erane bar, and the 
result isa thrilling aerial spectacle. 

(Once a circus gir, learning to propel and control the 
revolutions of a loop-thedoop trapeze, fell trom the 
top of the tent and was killed. Her feet had slipped 
from the bar and her hands had lost their grip. So Van 
Wyck set about to provide a safety device against such 
accidents. The result was a pair of keys to be at- 
tached to the soles of the performer's shoes. When he 
‘mounts the trapeze, the keys slip into slots in the tra- 
Bee bar and lok so that there is de possiaity of 
‘Tie safety a teu performers hasbeen a much 

Yan Wyck's concern as the making of intricate equ 
ment on which the dare-devils risk thei lives. He intro. 
duced the use of steel tubing for the framework and 
Uprights of horizontal bars, flying-return rigging, high- 
diving towers, and various other paraphernalia, replac- 
ing the more’ cumbersome (Continued on page 174) 
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Ferry Is World’s Largest Streamline Vessel 


900 OSOhh 


service tu catty passengers and automobiles a 


RIDGED GASKETS SEAL EASILY 


6 
@@o" 


Gaskets of a new type are said to 
give a tight seal with a fraction of 
the bolt pressure ordinarily required, 
Ridges on the surface of the gasket 
form a crisscross pattern which, be- 
cause of the reduced contact area, 
is more easily indented than the usual 
flat surface. The gaskets are avail- 
able in metals and metallized asbestos, 


MAKES MASKS OF AFRICAN NATIVES 


Lire sass of African natives, made 
by Prof. Lidio Cipriani, Italian. anthro- 
pologist, during a recent expedition to the 
Dark Continent, now afford stay-at-home 


features of Bushmen and Pygmies 
process devised by Professor Cipriani 
made it possible to shape each plaster 
mask in only five minutes’ time, and his 
only difficully was to persus 

ious subjects that no 
be placed upon them, 


36 


Lifermashaot African natives, 
Sowingribaieheesctensece 
Reviele Prot, Cipesat and 


rx 


Dectasen to be the 
world’s largest fully 
streamline vessel, the 
speedy motor ferry Ka- 
Takala recently went into 
service to carry passen- 
gers and vehicles between 
Seattle and. Bremerton, 
Wash, A welded shell of 
steel with rounded con- 
(ours, designed to mini- 
mize’ wind resistance, 
gives the craft a striking 
outline. Its bridge re 
sembles the wings of an 
airplane, and the shell 
tapers down to the water 
level at the stern, giving 
the boat a profile like 
that of a streamline 
automobile, The 3,000- 
horsepower vessel meas- 
ures 276 feet in length 


with §514-foot beam, 
and can carry 2,000 pas: 
sengers and 110 cars, 


Its. cighteencknot speed 
‘enables it to cross Puget 
Sound in forty-five min- 
tutes. The name of the 
ferry is an Indian word 
‘meatiing "flying. bird," 


‘TEST FIREPROOF GASOLINE 
FOR USE IN AIRPLANES 


Seexine a pure dry-cleaning fluid, a New 
rk chemist stumbled by accident’ upon a 
process that makes ordinary gasoline virtually 
fireproof. The result of his discovery, demon- 
strated recently at New York University, is 
a reddish jellylike fuel for aircraft that may 
remove the hazard of accidental fre, although 
it_can be employed in a motor with marked 
mney, Te oH, et Som the eae 
‘exhaust is applied 10 the fuel chamber anc 
the resulting vapor is conveyed to the cylin- 
ders, The solid fuel, which can be made from 
ordinary gasoline in one hour, can be stored 
without evaporation or risk of explosion. 
In recent tests, it failed to ignite even when 

fiary bullets were fired through cans 
containing the jelly. 
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CAMERAS HELP EXPERTS DECIPHER 
ANCIENT EGYPTIAN MESSAGE 
FOUND ON TEMPLE WALL 


#5 


if 


Mele 


a 


ined oy nen 
ing especially for lines that 


the camera fi 
Lines of the photograph and 
the draftsman's penciled ad- 
ditions were then traced in 
ink, and the photograph was 
bleached out ina chemical 
bath, leaving an ink drawing, 
Still more checks of the draw 
ing were thea made against 
the wall, by experts in hiero- 
elyphics, before it was nc- 
as correct, ‘The same 
staking technique was 
scriptions, the experts developed a tech- carried out for each section, despite the 
‘nique new to archaeological science. First handicaps of the bot climate. 
they divided the wall, for convenience, ‘Translated, the records describe Ram- 
ses’ exploits in four military campaigns, 
and his combats with wild sea rovers, 


ECORDING and de 


ring a mes 
closely packed Egyptian hiero- 
slyphics, covering the entire side of a 
temple wall nearly a third of a mile long, 
fs the monumental task just completed by 


into a series of rectangles. From lofty 
perches on wooden scaffolding, camera 


experts of the University of Chicago's 
Oriental Institute after ten years of work. 
‘The 1,600-foot “billboard” at Thebes, on, 


AUTO DEVICE SAFEGUARDS 
MOTOR AND BATTERY 

il supply fail, a sim 

new atischmentautontiealy “sts od 

the motor and prevents costly damage to 

bearings and cylinders. The device also 

makes it impossible for a motorist to leave 


emi comin of an lect 
Fritch in te ignition dealt, operat 
ihe flexible diaphragm of a chamber con 
nected to the ll lin. Proper oll pressure 
ite th itch edb she Bree 

3, the switch opens the ignition circuit 
tnd stops the motor. A hand control on 
ihe dashboard holds the switch closed in 
Starting the car, The device is also sulted 
to use on stationary engines. 
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men then photographed each rectangle. 
The resulting pictures were enlarged on 
waterproof paper, capable of receiving a 
eal Fe  kcergh 
rastening one of these photographs to 
1 drawing board, a draftsman mounted a 
ladder or was hoisted in a swinging seat 
to the corresponding section. Scanning 
the vall minutely, he added everythi 
that be could see to the photograph, look 


hose invasion of the Nil deli region 
marks the entry of European peoples on 
the stage of recorded history. One relief 
depicts the world’s first naval battle on 
salt water, in 1194 B.C. In another con- 
flict, Rameses explains that he caused 
12,000 of the enemy to be slain “for a re- 
membrance of Egypt.” Three huge folio 
‘volumes of plates picturing the inscriptions 
have already been published. 


NEW GLASS MEETS SPECTACULAR TESTS 


Spectacutan tests have been devised by a 
Toledo, Ohio, glass works to demonstrate the 
resistance of its new tempered glass to heat 
and abuse. Panes of the glass are bent, twisted, 
‘and pounded with a mallet, without breaking. 
Molten lead poured over a sheet of the 
that rests upon a cake of ice has no efiect, 
although it instantly shatters ordinary glass, 
Under extreme stress, the tempered glass 


merely crumbles into harmless parti- 
cles like rock candy due to a special 
races of cuchardening. (PSM, 
Nov., '34, p. 18). 
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Is the Planet 


UPITER 


Our Solar System’s 


R family of nine planets (Mer- 
cury, Venus, Earth, Mars, Jupi 
ter, ‘Saturn, Uranus, Neptune, 
and Pluto) lives in the gigantic 


house of the solar system—with the sun 
as a central beating plant, 

‘And, just as the warmth of an earthly 
apariment varies when the janitor stokes 
up the furnace, of fails to do so, so the 
heat sent out by the solar furnace varies 
This variation in temperature has long 
Ibeen suspected because, in certain years, 
corresponding seasons were much warmer 
oor colder on the average than in others 
Tt has been only recently however, that 
the spurts and lags of the sun's tempera- 
ture have been accurately measured 

‘The instrument which keeps tabs on the 
sun-furnace's heat output is called a pyr- 
heliometer, or sun-heat measurer, and was 
invented by Dr. C. G. Abbott of the Smith- 
sonian Institution in Washington, D. C. 


rT] 


‘The records which this instru- 
ment keeps of the variation in 
solar warmth (about three per- 
ent) reveal that the hottest 
periods occur about every ten 
to eleven years, and coincide 
with the periods of 
realest sun-spot 
sun spots are en 
storms. which tear stupendous 
rents in the sun's surfac 


ing the per 
mum accounts for the greater 
heat output 

But what causes the increased 
inner activity about every eleven 
years? Why are the solar fires 
self-contained for a part of the 
eleven-year cycle, only to break 
‘out on the sun’s surface, periodi- 
cally ina heat rash of 'sun-spot 
storms? The answer to this ques- 
tion may have been furnished by 
a most ingenious theory, proposed 
recently by Edward "Godfrey 
engineer and astronomer, who lays the 
responsibility for the 
tps and downs in the 
temperature of ‘the 
solar family’s apart- 
ment to one of the 
tenants. Tn fact. he 
accuses the largest 
tenant of all, the 
planet Jupiter, with 


HOW FRICTION 
HEATS THE SUN 


A simple experiment with a 
sponge-rubber ball and a ther- 
mometer demonstrates a new 
theory to account for unusually 


hot summers occurring regularly 


By 
Gay .orp Jounson 


being the fickle “furnace man” who regu: 
lates the heat output 

Jupiter, according to Godfrey, has taken 
it upon himself, asthe largest and strongest 
of the solar family, to stoke and control 
the sun's fires for the comfort, and some- 
times discomfort, of all the other worlds 
in the system, He pokes the solar fires by 
merely going afew steps toward the 
furnace room! He has a system of re- 
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‘mote control, which operates through the 
‘mutual attraction of gravitation between 
himself and Old Sol. 

his is how it works: Even though 
they are separated by an average distance 
of 483,300,000 miles, both Jupiter and 
the sun raise considerable tides upon each 
other's surfaces. Just as there are two 
constant daily tidal waves following the 
‘moon around our earth's oceans, so there 
are two tidal waves which follow Jupiter 
‘across the sun's oceans of liquid fire. (P. 
S.M,, April, '34 p. 50) 

Accordingly, during the rotation of the 
sun on its axis, which takes about twenty- 
six days, there is constantly a bulge of 
the surface toward Jupiter, and another 
in the direction away from the planet. 
‘And the sides of the solar globe are pro- 
Portionately flattened. As you can see 
from the diagram, the effect {s a perpetual 
distortion of the incandescent ball. 

This distortion can be roughly imitated 
by holding a small, soft rubber ball tight- 
ly between two books and revolving the 
ball between the books. As the paralle! 
books travel alternately back and forth, 
the two flattenings of the ball, rotating 
between them, travel completely around 
the yielding sphere of rubber. ‘The fric- 
tion’ of the rubber molecules upon each 
other creates considerable heat. It is easy 
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‘TIDES OF FIRE 


SSery mane 1 fs these ‘opposing 


Esteacly "the. sun's beat prodating “sctvity 


to demonstrate, with an ordinary. ther- 
‘mometer, the heat produced by this roll- 
ing. action, 

After you have done this, as I did, you 
will realize that a similar moving distor- 
tion of the sun's sphere, by the enormous 
fiyriatoal forces produced by Junker, 
is bound to produce heat by the result 
friction of the sun's molectles upon each 
other. 

Secure a solid sponge-rubber ball about 
three inches in diameter. With a deil, oF 
an. ice pick, bore a hole through the 
spongy substance of the ball, steaight 10 
its center, ‘Then remove the glass ther- 
mometer bulb and tube from any small, 
inexpensive thermometer, Tt is held to its 
scale only by two little bent strips of 
metal. When the glass is free, force it, 
bulb foremost, into the hole in the rubber 
ball. Try tohave the quicksilver-filled 
bulb as near as possible to the ball’ center, 

Now you are ready to apply Jupiter's 
distorting gravitational forces to the plas- 
tic ball which represents the sun. To do 
this, put as much pressure as you can 
tupon the ball’s opposite sides with the 
books, or, better still, two bits of board. 
And as you press, rotate the ball between 
the boards. It is easier to apply the re- 
‘uisite pressure if you use only one small 
boare’ in both hands and roll the ball upon, 
a table top. A little care enables you to 
avoid breaking off the protruding ther- 
mometer tube 

It is, of course, necessary to mark in 
some way the original height of the mer- 
cury in the thermometer tube which pro- 
jects from the ball in order to measure 
ithe rise in temperature. A good way is to 
tie a white thread tightly around the tube 
and slip it up (Continued on pate 105, 


» 


Huge Windmill Generates Electric Power 
Harwesstxc the wind for power has 
eee Ss Pee 
ea al 
Soh ee area 


self capable of generating 100 kilowatts 
of elec e output supplements 
that of an adjacent steam-power_ plant. 
AAs soon as the breeze turns the windmill 
blades at the required velocity, a 220-volt 
enerator within the machine ‘room atop 
the eighty-foot tower is auto- 
matically cut in, and is cut out 
‘again when the wind dies down, 
Plans have been announced for 
‘similar wind-power plant with 
ten times the output of the 
present -one and eventually a 
network of such sta- 
tions with a total ca 
city of 200.000 
ilowatts. is project 
ced for the windy Cri- 
‘mean plateau, 


ECHOES LOCATE FISH 


Ecuto sounders, used on shipboard to 
record ocean depth, may also prove valu- 
abl i oct choke of ah, Tn ord 
nary depth-finding, sound waves are 
directed at the ocean bottom which re- 
fects them back to the ship. The time 
interval before their return shows the 
depth. A Norwegian survey vessel noting 

interference in recent sounding work 
avered the sound waves were reflected 
fea ine backs of a bags schon of 0 


NOVEL SIDELESS GOLF BAG 
CAN BE WHEELED ABOUT 


COBRA VENOM USED IN SERUM TESTS 


Wrrir the recent discovery that the of a certain form of cancer which had been 
deadly venom of the cobra has hitherto induced clinically in rats by inoculation 
unsuspected medicinal properties,» supply during the Iboratory teats, 

is now being obtain 

for trial in New York 
hospitals. The photo- 
sraph at the right shows 
giant King cobra at 
the Staten Island, N. Y., 
i forced 6 
s poison for the 
‘experimenters. Tests 
made thus far indicate 
that a serum made from 
the snake venom has 
beneficial effects when 
administered (0 suffer 
ers from narcotic ad- 
diction, The experi 


To am in carrying his own clubs about 
course, a fourteen-year-old_ golfer. of 
Brighton, N. Y., has designed a lightweight 

bag devoid of sides and equipped 
‘with a ball-bearing wheel. Easily trundled 
about, the bag may also be set upright 
‘upon a retractable steel spike, A box at- 
tached to the light, wooden’ framework 
ments have also shown carves five balls, which are released by 
that, the venom has a pushing aside a’ spring clip, as shown 
limited therapeutic a toe kig cata tthe Staten Ioend Zon tg made m picks shove. Places ae also provide for peal, 
value in the treatment es dendiy venoms fortaeinexperizoenta tees, and other incidentals, 
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INK made fr 
to foil forgers. If a signature is suspected, 
the ink fs examined for mushroom spores. 
Wf'it contains mone, the signatere ts fw 

to be spurious. 


BEES with what is said 10 be the highest 
hive iw’ the ‘world live om terrace of 


COCONUT SHELLS filled with explosives 
were used as bombs iu a Hawaiian revotne 


Wo 
R “ ony 


AVERAGE DISTANCE between airplane 
landing fields in the United States ts thir 
teen and a half. mil 


DISCARDED aut 


the chimes of the Pir 
‘Addison, N.Y. 


ONIONS sive off raya which are reported 
te be benthtil te seating nal eatarhe 


STARFISH have an 0 
ch cam detect light too foint for 
eye to i 


adie 


‘A MODERN LINER pr 
as much as three acres t 


PETRIFIED TREES containing gold em 
bedded in their trunks have been found In 


SIX MILLION GERMS have beew found om 
4a single house fly by microscopic examina 
tio. 


LEMONADE wear 
700 years ago. 


c= the 
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ite drink in China | 


TELESCOPE MIRRORS SHAPED QUICKLY 


Guear telescope mirrors may soon 
be shaped to the required curvature 
jn minutes or hours, instead of years, 
through a newly announced metal. 
Tizing process. In the traditional 
method, the glass mirror must be 
ground to an exact parabolic curve 
‘—an operation of such delicacy that 

took three men five years to grind 

100-inch mirror of the Mt. Wil- 
in California—be- 
or the newerstyle 
reflecting coating of aluminum is 
applied. ‘The latest process, success- 
fully tried out on a twelve-inch disk, 
the other day, at Pasadena, Calif., 
dispenses entirely with grinding and 
builds up the desired curvature out 
f the finishing coat of aluminum 
itself. If anything goes wrong, it is 
necessary only to remove the alu- 
‘minum and repeat the process. The 


Jar, iclosing mirror, ia revalved by & magnet 


aluminum, evaporated from heated elec- 
trodes, is deposited on the glass in a vacu- 
uum jat, While the mirror in its mounting 
is slowly revolved, by a U-shaped electro- 
‘magnet outside the jar, brass screen with 
fan opening of question-mark shape dis- 
trates the aluminum inthe exact math 
ematical proportion to produce the para- 
bolic curve. Mirrors of hyperbolic and 
‘other complex shapes, almost impossible to 
arind, may be prepared by the new process 


FILMS INCUBATION OF A TURTLE EGG 


Waar goes on inside a turtle egg, before est. By fitting a small window in the side 
‘turtle hatches, has been filmed at the of an egg and arranging a mirror to project, 
American Museum of Natural History to a magnified, eight-inch image of the con- 
produce a movie of unique scientific inter- tents, Dr. G. K, Noble, curator, obtained 

jctures of ‘the living turtle 


embryo in all its stages, De: 
velopment of the eyes and other 
‘organs, and even the heartbeats, 
were clearly visible in the fine 
ished film, which is expected to 

ove of exceptional interest 


wudents of biology, ‘The © 
periment was made possible by 
the fact that turtle eggs incu: 
hate at approximately the tem- 
perature of the average room, 
obviating the need of keeping 
them ina. special ineubs 

which would have made motion: 
picture photography difficul 


a 


~ 


WALL RADIO SET GIVES IMPROVED TONE 


N(G 


because of the non-directional effec Slits 
in the front of the radio cabinet and 

aperture inthe opposing allow ai 
waves within the receiver to escape 


avoiding undesirable back pressure, 


BITS BORE DEEP WELLS 


Deserre their distorted appearance, bits 
of the odd shapes shown above are used 
to bore straight holes, serving to sink wells 
‘more than two miles deep. The bits range 
from three and three fourths inches to 
twenty-eight inches in diameter, and from 
thirty-two to 2,200 pounds in weight. The 
larger of the bits illustrated is used to start 
a deep hole, while the smaller one chops 
through rock 1,200 feet below the surface. 


a 


SEEKS INVISIBLE FISH 
WITH BLACK LIGHT 


Do “rxvisiate” visit, colored in hues 
bbeyond the range of the spectrum visible 
(o haman eyes, inhabit the lightless depths 
‘of the ocean 2,000 feet or more below the 
surface? To find out, Dr, William Beebe 
noted explorer, plans to take with him an 
ultra-violet-ray projector on his next de 
scent in the diving globe that he has used 
in deep-sea explorations off Bermuda 
Shown above, the projector will direct a 
beam of “black light” through a quartz 
porthole, causing responsive marine 

mie that comes within its range (0 glow or 
‘i's sounding board fluoresce brilliantly, 


MACHINE REVEALS HEART AS DYNAMO 


The 


Mixure electric currents, generated in 
the human body by the beating of 
heart, are made visible by an electrocard 
‘graph recently placed on public exhibition 
at the Franklin Insti 

tute, Philadelphia, Pa -- 
Wires lead from’ the 

apparatus to a pair of 
cups, attached to the 
arms of a chair and 
containing an electri 
cally conductive solu 
tion of brine, When 
the hands are dipped 
in these cups, as illus 
trated at right, con 
tact is made with the 
registering apparatus, 
and the visitor may 
see the feeble heart 
currents amplified and 
made visible in. the 
form of a pulsing 
shadow in a tube 


which forms part of the machine 
study of such currents, within 
hhas proved of incalculable value in medical 
diagnosis of many cardiac disorders, 


CAR GIVES WARNING 
WITH MUSICAL TONE 


A. xew electric warning. signal 
for automobiles, designed as a sub- 
stitute for raucous horns, employs 
metal chimes, When the steering- 
wheel button is depressed, a power- 
ful magnet actuates a hammer that | 
strikes a pair of tone bars at the 
top and bottom of the housing, 
producing a melodious and plainly 
audible signal, The compact size 
Of the new signal is shown in the 
photograph at the left. 
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Splicing Tool Aids in Study of Hairs 3 and Fibers 


FIGHTING gangsters and 
racketeers may be the un- 
foreseen application of a tiny in- 
strument perfected by a U 
‘Department of Agriculture tech- 
nologist. Because he wanted to 
study hairs and fibers from a 
commercial viewpoint, Dr. J. 1 
Hardy devised an improved tool 
toslice them into thin transverse 
sections for microscopic exam- 
ination. Through its use, a speci- 
men can be prepared in ten 
minutes, instead of several hours 
required by ods, 
Moreover, the structural details 
of each fiber are preserved so 
clearly that identification is easy; 
not only is it possible to 
tinguish at a glance between bair, 
wool, fur, silk, or cotton, but a 
particular type of each may be 
recognized. 

Department of Justice offi- 
Gals point out that a scientific 
detective, armed with the new 
method, might make rapid and 
valuable use of so small a clue 
asa fragment of hair found on a 
suspect's clothing or at the scene 
of a crime. A tuft of clothing 
fibers, such as a burglar might 2 
eave behind on a nail or splin fy Wis the new ts 
ter, might be compared with a 
‘suspect's garments and prove his 
presence at the place. In the field 
‘of commercial frauds, the inven- 
tion provides a check on racke- 
teers misrepresenting the quality 
and value of furs. 

By means of a screw-controlled pl 
the three-inch instrument ejects a 
of fibers, in perfect alignment, fron 
only eighty-five ten-thousandths of an inch 


MODEL STATION ACTUALLY BROADCASTS 


Operarixe on less power than it takes J as a hand type 
to run an automobile tail light, the world « ny_throwing a 
smallest, broadcasting station, nicknamed 

WEE," has been placed on exhibition by forme 


‘a radio manufacturer. A six-inch working air. The 
‘model of a stand microphone, in a minia- range of 


ont 
rh 


USE NOVEL OBSERVATORY 
TO STUDY LIGHTNING \ 


To srvpy lightning, General Electric 
engineers have just erected the unique 
observatory shown in the upper view, 
above. A. periscope topped by a crystal 
ball enables an observer to watch flashes | 
in all parts of the sky without turning his 
head. Meanwhile, a twelve-lens camera, 
shown in the lower view, photographs the 
strokes. A continuous blast of compressed 
air from a ring of perforated pipe keeps 
The worl which operates with a wassmitting ange of 200 feet rain away from the lenses during a storm, 
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OFFER RARE 


Soocms weeks 


ago, I bought a bird bath, 
fan earthenware affair col~ 
fored dark green. There was 
3 sunny comer bea the Hy 


that seemed to have 
IMPLESPECIMENWASHER heen created for it. The 
ised” sae may be washed in asin of the bath is emp- 
qiepelttemreed miler A tevery day, nse, 


and filled. with ‘fresh water. 
‘One day T noticed that, in- 
stead of the usual dark 
sreen, the basin was lighter 
fn color where the water stood, as 
Mme one bed sored the 
coating of light green paint over it. 
‘Or was the original color fading? 
Bach day the green became brighter. 

Close examination revealed that 
the paint had not done a chamele- 
on act, but that the bottom of the 

in was covered with a slippery, 
brilliant green scum. What was it? 
‘The naked eye could not discern. 
Here was a chance for that new 
microscope objective lens to prove 
its worth! 

Tt required but a minute to sc 


Photomicrograph of diatoms magnified about 47Stimes a little of the green deposit off t 


Endless Varieties of Algae, Always Within 


Easy Reach of Every One, Become Fascinat- 


ing Subjects Under the M. 


“ 


roscope’s Lens 


By Morton C. WALLING 


Macroscopic 


BEAUTIES TO 


basin with a knife, transfer it with a 
medicine dropper to’ a one- by three-inch 
Blass slide, and drop over it a No. 2 cover 
lass (twenty-two millimeters 

‘A bit of adjusting at low magni 
and there appeared in the microscope field 
a shapeless maze of green material, After 
T had looked at it for a minute or so, it 


inguished 
masses of little green balls. So T switched 
to a higher power, 575 diameters to be 
exact. Surprising what a tenfold increase 
in magnification will do! 

The green balls were very distinct now. 
‘Some were clustered in little groups of 
four. Here and there were pairs of them, 
flattened along the lines of contact. Scat= 
tered about were single, round ones. In 
addition to the balls were assorted fila- 
gg lm apna od 
fr two microscopic animals "scurrying 
about among the green plants 

‘A textbook of botany soon cleared up 
the mystery. The green balls were 
the botanist calls Plewrococcus vulgaris, 
a -non-moving form of one-celled, green 
algae. The little groups of two, four, and 
more were formed by divisions of single 
cells to produce new individual plants, a 
‘common method of reproduction. Pleuro- 
cocci can be found on stones, shady sides 
‘of old tree trunks, flowerpots, and the 
earth itself. Masses of the tiny cells have 
the appearance of splotches of green 


paint. 

Tf, in that bird bath, there was grow- 
ing Such a beautiful, though simple, mi 
‘croscopic plant, what about the thousands 
‘of other algae’ to be found all over the 
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PLANTS 


THE AMATEUR « 


world? The botany book had said that 
there are some 9,000 of 10,000 known 
species of these tiny plants, to say noth- 
ing of the ones that haven't been identi- 
fied. They grow wherever there is enough 
moisture and light to permit, them to 
manufacture food—in ponds, lakes, riv~ 


ers, ditches, stagnant, pools on 
moist rocks, even in bot y 
'So an expedition in search of such fairy 


like plants, whose beauties can be seen 

trou the microscope, semed in 

Ay petroleum lly ar with 

‘tfew two-ounce bots with 

wie not fand cork stoppers, a foot 

Jong piece of glass tubing and a small 

net of the type sold for handling tropical 

fish in home aquariums, comprised. the 
collecting outfit. 

A short drive brought the field expedi- 


tion: to" ‘Small creek gurgling along. 
rocky bed,” Flanking the tain chanoel 
were relatively’ stl pools of water, Ia 


some of which were patches of bright 
green, even more brilliant than the one in 
the brd-bath basin. ‘The water was four 
fe tae es DE Ws A 
ing it was a simple matter 

te ater some of the ern material 
wwout a Tot of mud. The 
lass was used fist to loosen the green 
growth—which turned out to be mostly 
Spirogyra, one of the commonest and 
‘most beautiful algal forms—and then as 
a dipping tube to raise the material to the 
Surface and deposit it in a bottle, half 
filled with water. The use of the dipping 
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tube was described in last month's issue, 
The fish net, made of cloth similar to 
window-curtain material, proved to be a 
serviceable tool for gathering small, free- 
ep gh te 
ii ee Steck 
size. The net would have been better, 
however, if an opening had been made in 
the bottom and a small, glass phial in- 
serie and held by rates bend Wi 
GL, 
sho. Sean eens 
from the net into the phial, by swishing 
the net through the water. You will be 
surprised at the things you capture in 
this way in addition to algae. 
an eee ES 
creek, the expedition moved on. More 
crecks; roadside ditches; a tropical-fish 


Baicery where maar of lee were 
rowing in tankswall yield 
Siac’ mercral, Fhostag Toe 


Stall lake were masses of bainike strands 
ield up by imprisoned bubbles A hit of 
tne of these was pulled in with a stick, 
eect 
fit was al the microscope that 
real exploring began. ‘This experience 
proved even more thing than the feld 
Expedition. ‘Under the magic of the lent 
fs the scommy masses in the bottles be- 
‘ame fairyland plants, whose beauty most 
fe seen (0 be appreciated. It was'a sin- 

mount bts of the algae oa 


kkinds of algae showed that they all have 
‘much in common. They are made up of 
dint cals Even tbe lameniout kinds, 

ich grow in long threads, sometimes 
branched, seem to be nothing more than 
4 Jot of ‘individual cells joined t 


ther, 
They can be broken up into single cells 
and’ sll lve. "Some of the speelmens 


Ser alts saa er nak eaten 
of live, green cells and dead, ey cells, 
Raphattystrag topetet Tbe ded 
cells probably were emptied by micro- 
scopic animals which believe in vegeta- 
rian diets, 

Zhe, groresesiol cll wiih ea 
perfect example ofa plant ‘ell, Is In- 
Ehted ina membrane, made ‘usually of 
cellulose, Next within the membrane is 
‘the protoplasm containing various ob- 
jects such as vacuoles and chromato- 
jphores or color-contalaing bodies, In the 
enter ig the ell nucleus 

‘The chromatophores of some cells con- 
tribute more than any other part to the 
beauty of the plant. They may be shaped 
like plates, stars, spirals, strings of beads, 
or dake. ‘Some’ are arranged in regula 
oes athe The smi ‘nets, and 
Sti others ‘with seemingly no attempt at 
fv. tn sore forma of agte ae dease 
bodies lying within the chromatophores. 
‘These are called pyrencids and have been 
fod a contain dot 
rounded by starch. ‘They appareally are 
Sortoue of revive mate 
Tf you know your Greck, the “chro- 
mato” part of the word chromatophore 
will suggest that that part of the 
(all cates elec, ‘The feck. easly 
‘ered with the microscope. ‘The color, 
However, ls not always green, There is © 
Jarge family known as the blue-green al- 
fae Sock folors as brows, red rps 
freen, and yellow are common. 

ocklike deposits around some of the 
bot ona lmao Pk oe el 
esow ester: (emaeed "su baa bE 


as 
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| Handy Aids 
for the 
HoMEMAKER 


GRINDER REPLACES GARBAGE CAN Driven by an sles 
sods 


labove segue 


REFRIGERATOR 


STAND SUPPORTS 
ELECTRIC PAN 


SANITARY MILK-BOTTLE TOP 
RESEMBLES A BATHING CAP 
Slipped aver the mouth of 


INCENSE STICKS ARE STRUCK LIKE MATCHES 
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ELECTRIC TIME CONTROL 
OR APPLIANCES 
Pernons who habitually fll asleep res 
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SAFER SAFETY PIN CANNOT 
SPRING OPEN IN USE 


“LIPSTICK” SUEDE BRUSH. Smaller than» 
lipstick, this Randy wire broth lease raede 
sen and also removes! 


from hat, handbags, 


LIGHT FOR AQUARIUMS. Electrical © 


WONDERS OF 


Plant Life 


SHOWN BY 


Simple Experiments 


HOW LiQuiDs 
RISE IN PLANTS. 


‘The upward movement of water or 
sap in'a plant can be shown by 6t- 
ting an eye-dropper tube to the 
end of a cutting by. means of 
{2 short piece of rubber tubing, 
Do this under water s0 the drop: 
per will be. Billed. "Place the 
ip of the dropper in a vial of 
water. ‘The water level in the 
Vial will go down as the liquid 
is drawn ‘upward into the plant 


GREEN LzAVES 
GIVE OFF MOISTURE 
Place a fresh leaf between OSMOTIC PRESSURE IN PLANTS 
two pieces of glass and 
clamp with spring clothes: 
pine. In an hour oF two, o 

ff the pieces of glass will 
be ‘coated with ‘moisture 
xiven off by the stomata, 


‘To demonstrate the force which raises the 
sap ina plant, fil « hollowed-out carrot with 
Sugar solution and ft it with a glass tube. 
As the carrot takes up water from a jar, 
the solution will be forced up the tube 


TURNING TO LIGHT 


How all plants turn to- 


DARK SOILS ARE WARMER 


A dark soil absorbs sunlight and 
therefore is warmer than'a light 
soil. In the experiment, one ther- 
mometer is covered with white sand, 
the other with sand and charcoal 
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Un-Natural History «vs 


HERE IS AN ASTOUNDING FISH, THE 
| CLIMBING PERCH (ASIA) THAT 


CLIMBS STEEP STREAM BANKS, AND 

WALKS OVER DRY LAND, PROVIWG THE 

OLD SAYING OF AFISH OUT OF WATER 
\S THE BUNK 


IAHE SURINAM TOAD (DUTCH GUIANA ANO OTHER 
AMERICAN TROPICS) SOLVES THE HOUSING PRORLEM/ 
THIS CURIOUS CREATURE IS A LIVING APARTMENT. 
HOUSE / ITS PROGENY HATCH, AND ARE REARED, IN 
SINGLE ROOMS, OR CELLS, ON THE FEMALES BACK. 


THE MANATEE -THE STRANGE MAMMAL 
THAT GAVE RISETO THE MERMAID LEGENO 
ELECTRIC EEL AMONG THE ANCIENTS, PRORAGLY FROM 

1S POSITIVELY, | ITS HUMANLIKE HAAIT OF ELEVATING HEAD 


OME of the stran 

freaks of nature leave 
one as puzzled as the cross- 
id at a sixer 
That's why we 
this page “Un-N 
tory.” “Tt depicts some ap- 
rently dizzy and out-of- 
order facts in the realm of 


he 


BIG ROBBER CRAB 
(SLAMS OF THE nDIAN 
ANO PACIFIC OCEANS) 
BREATHES ORY AIR, IT 


a 4 PIPE THE MARINE IZAAK WALTON, ua 
CLIMBS SOSO PALMS | FUE SOLER FISH, SLOURSRING natural history. Freaks like 
Aurswnien topes | AN HONest=Te-GOOONESS ROD y these can “make one "wonder 
FOR FOOD WITH ITs AND LURE, TO CATCH MIs DINNER! whether the laws of nature 

GREAT cLaws/ | pu are being properly enforced. 

ocToneR, 1935 7) 


AND SHOULDEKS ABOVE THE WATER SURFACED 


HOME EXPERIMENTS EXPLAIN 


ie) Mysteries of 


Household 
Products 


PRESSED by an array of test tubes and flasks, the family 
tand friends of an experimenter who has set up a home lab- 
ratory are inclined to regard him as an expert in every con- 
‘civable branch of chemistry. They ply him with all sors of 
practical questions. What kind of cleaning preparation will take 
Sut a certain stain? What wil unclog a stopped-up”drainpipe? 
What makes paint dry? 

Solving ail the problems that are trstingly put up to an amateur 
chemist might take years of stily. Here are a {ew experiments 
‘vith familiar household preparations, however, that wll help sup- 
Ply some of the answers. Knowing how a commercial compound 
‘rorks, you can often prepare one that will do the job ax well and 
At less expense, 

‘One household stand-by you have worked with before is sodium 
hydroxide, or caustic soda, sold as lye at hardware, drug, and 
srocery siores. Years ago, housewives used it to make soap, by 
treating fatty substances ‘vith a solution of Tye. Vou, yourkel, 
may have made Castle soap from lye solution and olive ol, 
described in a previous anile in this magazine. 

‘An important household use of Iye today—removing obstruc- 
from clogged drainpipes—depends upon a similar chemical 
Drain stoppages are caused by” grease, which is insoluble 

and which retards flow by reducing the inner diameter of 

ong solution of lye is poured down the pie, 
t reacts with the grease and turns the atte into a soluble soap, 
wih aay abel ay 

Another alkali on your laboratory sheli—potassium hydroxide, 
or caustic potash—also reacts with grease 19 make soap. Would 
this chemical be as effective as Iye for clearing ad 
it, and you will ind it works even better. The resulting “po 
scan” it more soluble than the “sodium soap" that lye forma. Lye 
{f'tsed in most commercial drainpipe cleaners, simply because it 
1s cheaper. 

Several new preparations for cleaning drsinpipes contain silicon 
cor metalic aluminum, besides iy ‘The lye reacts with the grease 
{o form soap, as before, but it also reacts with the silicon or 
Aluminum and releases hylrogen gas._‘This gas mechanically agi 
{ates the solution and tums the soap into a froth, making the 
Cleansing action more efccive. Place some cleaning compound of 
this type in water, in your laboratory, and you ean collect the 
hydrogen gas that fe evolved. ‘The reacton between aluminum and 
2 solution of caustic soda offers you a convenient mew way of 
taking hydrogen for laboratory experiments, 

‘Since pipe-cleaning preparations depend upon the action of an 
alkali, you can see why a cleanser of acid type would be useless 
for this purpose. However, cleansers using at eid have other uses 
jn the home. Such a one is sodium bisuiphate, or sodium hyro- 
fen sulphate, which removes stain from china and porcelain, When 
the stained Surface is moistened, and the chemical ie sprinkled on 
and rubbed vigorously, the stain is removed. Mechanical abrasion 
plays a part, but the action is principally a chemical one. 

Sodium bisulphate dissolves in water to form a solution that 
behaves much ike suphuric acid; as you can readily demonstrate. 
Pace some iron nails or wire, and a solution of sodium bisuiphate, 
jim a flask that is fitted with a cork carrying a glass tube, The tube 
should be of rather large diameter—say, three eighths of an inch—~ 
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and measure about five inches long. 

‘Warm the flask, and you will notice 
that the iron is rapidly attacked. A 
cleaning preparation of this type is ef- 
fective because it reacts with iron and 
other stains that are attacked by acids, 
‘Hydrogen is evolved in the process, and 
you can fill a test tube with the gas by 
‘Groping it over the glass tube. When 
the tube is closed with the thumb, and 
opened again with a lighted match held 
to the mouth, the hydrogen-air mixture 
produces a gentle explosion with a pe- 
culiar “plumping” noise. 

Other cleaners work in different ways. 
Grease spots are removed from cloth- 
ing by liquids such as carbon tetra- 
chloride oF gasoline: these dissolve the 
grease directly, without effecting any 
Chemical change. You could. remove 
grease from a clogged drainpipe with 
these liguids, but the process would be 
wasteful because of the amount of sol- 
Yent required, and dangerous if an 
inflammable substance were used. So- 
dium peroxide and perborate, which 
remove stains from wood, owe their 
cleansing ability to their oxidizing ef- 
fect. Oxalic acid has bleaching action, 
Many scouring powders employ an 
abrasive to scratch or wear off the 
stain, but are fortified with some harm- 
less alkaline agent like soda ash that 
helps the process by dissolving the dis- 
coloration or turning it to a less con- 
spicuous color, 

Paint provides an interesting mate~ 
rial for home experiments. Most lay- 
men imagine that when paint dries, the 

rocess is merely one of evaporation. 

true that the solvent, or thinner— 
consisting largely of turpentine—does 
evaporate like water. The hardening of 
the paint, however, has an entirely dif- 
ferent cause; it is due to 
the oxidation of linseed 
cil by the oxygen of the 
air, under the accelerat- 
ing influence of a sub- 
stance called a drier. 

‘This speeding-up effect 
of a drier is easy 10 SHOW scons 
if a drop of linseed oil siSacmwate 
without it, and another # 
containing’ the drier, 


In Your Laboratory, 
You Can Show How the 
Industrial Chemist 
Makes Billiard Balls 
and Buttons out of 
Ordinary Skimmed Milk 
By 
Raymonp B. 
WalLes 


Laboratory Stand Made 


of Metal Towel Bar 


PERMANENT and convenient 
Support for beakers, asks, and 
‘other laboratory” eqsipment may be 
mde (om anata owe ar One 
‘ofthe ten-cent serve. Straight 
fen one of the curved ends and screw it 
{0 the table top. The other end, let 
curved, i attached to one of the end 
Uprighis ofthe chemical bench. This ar- 
foe‘tighenng the Stews of tng, 
for ighenng the Rt seers of 
buette clamp, and other standard lab: 
ratory accesories Details of construc- 
tion are shown in drawing a gh 
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the growth of potted plants in the home, ‘need 
an amateur chemist. Obvious! 

tilizing mixture, and it is easy to compound a similar home- 
‘made preparation that will benefit both house and. garden 
Plants.” The following formula supplies the potash (potas 
sium), nitrogen, and phosphorous that are considered es- 
sential for plant growth: sodium nitrate, one and one half 
Parts; trisodium phosphat 

fone part. The term “part” represents any unit of weight; 
for example, you may use one and a half ounces of sodium 
nitrate, one ounce of trisodium phosphate, and one ounce of 
potassium sulphate. 

Powder the chemicals and mix them intimately. A pinch 
of the mixture, or about half a gram, should be sprinkled 
fon the soil around a potted plant about once every two 
‘months. The plant should be watered after the chemicals 
have been applied. Be careful not to use too much of the 
misture, “A convenient way to handle itis to place it in a 
small vial or pill bottle, and to attach to the cork a little tin 
spoon, cut from sheet metal, for measuring out the dose of 
Proper size 

‘The chemical plant food may (Continued on pose 110) 


PLANT FOOD.” A con- 
ing inte, 


other will remain liquid. You can 
this test for yourself, ‘since a. small 
amount of drier is easy to prepare in a 
hhome laboratory 

Paintrying compounds usually con- 
tain borates oF resinates of manganese, 
cobalt, oF other metals. A typical driet 
is manganese*borate. To prepare it, dis- 
solve in separate portions of water some 
borax, and a manganese salt such as 
‘manganese sulphate or manganese chlo- 
ride. Mix the two solutions. A precipi- 
{ate of manganese borate will form, and 
the lesh-colored substance may be re- 
covered by filtering off the liquid. Pour- 
ing water upon the precipitate, while it 
fs still upon the filter paper, will wash 
away any impurities The fier paper 
may then be unfolded and the prec 
{ate dried. Only a small amount of ma 
ganese borate need be mixed with linseed 
oil to make it harden, of become tacky, 
‘more quickly than untreated 

Tf you try mixing the drier you have 
prepared with machine ofl, you will find 
Te has no effect. Mineral oil does not 
oxidize in the air to form a tough pro- 
{ective film, as linseed oil and other Veg- 
table oils do, and hence it cannot be 
‘sed in a. paint 

“Plant food” tablets, sold to stimulate 

mystify 

y, what they contain is a fer- 


‘one part; potassium sulphate, 
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Build this Receiver with 


The latest in radio parts and the last 
word in radio tubes are used in this 
up-to-date, six-tube, all-wave outfit 


By WALTER J. BRONSON 


‘The small sie and all-metal design of the new tubes 
provide vlmble constructional avaningcs over te 
‘They can be stowed away in small corners 
Sta chasis requre wo invidal such, and wil 
Stand shocks and abuse that would ruin an ordinary 
tube. Also, since all the new tubes are provided with 
eight base prongs, of the same size, arranged in the 
same pattern, ane type of socket can be used through 
‘at, 
‘Alter a careful study of the characteristics of the 
new tubes available, the following types were selected 
for use in this all-wave circuit: ‘The radio-frequency 


your chance to build an all-wave receiver that makes 


ERE 
uuse of the latest thing in radio parts—all-metal tubes. y 
hs ago, when the development of these “gas-pipe”” he first audio 


Units was first announced, Poruiak Sciexce Moxritty stage, a high-impedance, plate-coupling choke is used); the grid 
tmade special arrangements with the manufacturer to obtain an ad- of the fist audio tube being resistance-coupled through a con- 
ce selection for use in an all-wave receiver. Various circuits were denser to this audio choke, ‘The first audio tube is a 6CS 
made, and accurate logs kept, The result i the care- hile the seenad audio stage em- 

ube outfit illustrated and de i 
pensive (o build and gives sa 
volume on foreign as wel as local short-wave stations. 


and selectivity of this 
a micrometer adjustment dial must be employed 
for tuning and setting the ganged tank condensers (C, and C,), 
‘The rotating ratio of the tuning unit shown is approximately 
twenty-cight to one, using the small, center knob. A larger 
knob, mounted on the same shaft, provides a direct drive, 
Obviously, as with any selective recelver, the best tone qual- 
ined only when the receiver cin be tuned exactly, 
to the desired station. It is all oo easy to skip 
over a station completely if the receiver is not properly 
quipped with sensitive controls 
“The small, three-plate, band-spread condensers (Cy, and 
C,) are adjusted by a planetary drive having a rato of 
twelve to one on the smaller knob and direct drive on larger 


en) ae 
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New Metal “Tubes 


knob, If the planetary drive used is not equipped with some sort 
of calibrated dial, one must be supplied. In the original receiver 
shown, a small aluminum dial plate, calibrated in arbitrary units, 
was fastened to the large shatt of the drive. 

‘A 10,000-ohm variable resistance (R,) connected into the bias 
supply of the radio-frequency tube (6K7) to provide sensitivity 
Control is a distinct advantage of the circuit. Mounted on the 
front panel between the tank tuning knob and the band-spread 
knob this control serves a dual purpose, since in regulating the 
sensitivity it also varies the amount of noise picked up by the 
radio-frequency stage. ‘Thus, in a relatively noisy location, the 
sensitivity control can be adjusted to a point just above ot be- 
low the noise level. When this has been done, all stations, local 
and distant, will be received without local background noise or 
other diurbanes du to man-made condition: 

fegeneration in the circuit is exceptionally well controll 
the $0 000-0hm volume control © “8 
(R,), This control is placed 
fourth from the left on the 
front panel, To insure noiseless 
he 


ford, nonnductive, paper ite 
condenser, In use, the regene 
ative and sensitivity controls 
should be adjusted together 
$0 as to obtain equal regenera- 
tion over. the entire tuning 
range of the receiver 
Experiments with several 
‘of plugein coils showed 
the most favorable results 
‘were obtained with commercial 
Coils of ‘the ribbed-form type 
illustrated. ‘These coils (Ly and 
1,), are well matched to the 
1Go‘mmfd. variable condensers 
used and are inexpensive. Four- 
prong cols (Ly) are used in the 
radio-frequency stage and i 
prong coils (Ls) are employed 
Ia the regenerative detector 
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‘lace all metal tubes have the sume number 
Bae prongs inthe same pattern sng 
of techet can be emplayed in tis lteuit 


coils in each stage, 
ll, cover the entire 


Although the 
and shields look like ‘commer= 
cial products, they can be cut, 
bent to shape, and finished in 
any amateur’s workshop. As 
the reader will note, the 8 by 
15-inch panel cut from one 
eighth inch thick sheet alumi- 
‘num. is mounted exactly one 
half inch away from the chassis 
ields. This is to provide 

lation as well as ample 
space for mounting the four- 
fh tuning dial and the five 

h dynamic speaker, Half 
inch spacers (washers will serve) 
fare used in conjunction with 
long screws to fasten the com- 
plete pane assembly riily 10 
th the chassis and the stage 
shields. so 
‘The black crackle finish on 
the front panel. is easily ob- 
ty de te though the uae af 
cently developed paint product. This paint 
is applied rapidly with a brush and baked 


'ss-inch rectangle of alumi- 
‘num serves as material for the 2'%4-ineh- 
deep chassis, The metal ean be bent easily 
to form a chassis measuring 25 by 8 by 
1456 inches. All four corners of the chas- 
sis should be riveted or bolted together by 
means of small aluminum ot brass angles. 
‘A2 by 8-inch cut-out on the top face of the 
chassis, 130 inches from the leftshand end 
and bent down to form an angle of thirt 
dlogees, serves as a mounting forthe tank 
condensers, This cut-out can be clearly 
seen in the photograph of the chassi 

‘The shields for the radio-frequency and 
detector staxes can be bent to shape from 
a 6 by 24inch sheet of aluminum, while 
the audio stage shield can be bent from a 
6 by 23-inch sbeet. When completed, the 
shields should measure 5 by 7 by 8 inches 
for the detector stage and 3 by 6 by $ 
inches for the audio stage. Each should 
have a one-half-inch flange around its bot~ 
tom edge. inued on page 107) 
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Makes Neat Holes 
In Metal Chassis 


JUNCHES and dies recently placed on 
the market provide one of the sim- 
plsware of making neat lrge-diar- 

cter holes in metal chassis for tube sock- 

ts, electrolytic condensers, and coils. Be- 
tase they produce smooth cuts without 
bending or otherwise marring the surface 

‘of the metal, they can be used on com- 

Bletely assembled chau ax well as on the 

nse plot pin inthe de ite 

Into small bole elle i the ches aod 

serves to center the 

ites a 

ive the punch home, In the photog 

Sows, OF punch tee peat ke 

holes nan assembled chassis, 


Single Knob Controls 
All Condensers 


Pencil points to small band-spread condenser. 
‘Main 'tiing condensers are opposite om frame 


MBINING main condensers and 

‘band-spread condensers in one unit, 
the tuning assembly” illustrated accom: 
pilishes with one knob and one dial what 
heretofore required the use of several con- 
trols. Both band-spread and tank or tun- 
ing condensers are mounted on the main 
frame of the unit and are controlled by a 
single knob located under a double-pointer 
dal. Pushed in, the control knob turns 
the main tuning’ condenser: pulled out, it 
rotates the band-spreading units. 


” 


A PAGE OF NEW IDEAS 


For the Radio Fan 


Five-Meter Sets Used at Track Meet 


(TA high-school 
AX et meet eld 
recently in Los An~ 
eles, Calif, five- 
meter transceivers 
constructed by ama 
teurs. proved. their 
sales 
possible forthe spec- 
{ators to hear the re- 
ts of each event 
immediacy ai ter 
the contest 

Bek A porubic 
five-meter outfit sta- 
tioned at the finish 
Hine of each race, 
flashed the results to 
another transceiver 
located at ‘the control board and micro 
pphone for the general pablic-address sys- 
tem, From there, loudspeakers broadcast 


—_ 
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Wrench Set is Housed 
In Tool Handle 


TTBS socketwrench set provide, all in 
‘one tool, almost every size of wrench 
needed in repairing and building radio re- 
cceivers. Tt consists of a nickled-steel hex- 
agonal shaft with a knurled handle and six 
removable end attachments to fit the shaft. 
Five of these attachments are socket, 
‘wrenches, varying in size from three six- 
teenths to one half inch. The sixth is a 
medium-sized screwdriver. When not in 
se, the end attachments iow away neatly 
in the hollow handle where they are al- 
ways handy and less likely to be mislaid, 


the information to the spectators, 
inating the usual period of suspense and 
uncertainty —K. F. 


Long-Handled Pliers 
Are Easily Made 
AN JNEXPENSIVE pair of long-han- 
ed pier, useful or erevng sees 
for nuts dropped acc into a receiver 
tablect, can'be made” 
from two lengths of 
zs wire, and an ) 
ordinary spring cl 
py oll the to 
clea wire to the 


onthe 
Si tay our piers 
are complete. A 


hand” such as this is 
valuable time saver 
een ea Ble 


place the Goths a 


crowded chassis while 
screwsare tightened or 
soldered joints made. 
By using clamps of 
various sizes, a set of 
pliers can be made, 


Extension Rod Adjusts Trimmer Condenser 


THOUGH the amateur can alter the 

‘ordinary type of “postage-stamp” 
padding condenser to make it serve as an 
Sntenna trimmer condenser controllable 
from the front panel of the receiver (P. S. 
M., Apr. '3S, p. 46), such units now can 


je a 
Ie cat the fren 
face of the chassis 
and when fitted with 


a knob provides a convenient means for 
adjusting the compression plates of the 
‘mica condenser. The extension rod is long 
enough to fit almost any chassis, and can 
be cut as required to bring the control 
knob flush with the panel. 


Koob a frost panel controls screw adjustment of trimmer condenser 
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Question: 
four 


out of 


the Answer 


een-toothed parrolfish upends in 
Sind allows numerous small fish, 
called Wrasse, to clean its teeth and scales by 
‘eating all adhering debris, 


But the Chinese Prize It 


§,D.B.,covmvorox, kv, The prevalent idea 
that all Jide comes from China Is erroneous, 
‘The great jade mines of the world are ka the 
northeastern part of Burma and along its bot 
der adjacent to’ Yunnan, China, 


Could Use a Set of Uppers 


C. Fy, woowsocker, x. 1. Cattle have no 
teeth in the upper jaw. In grazing, the veseta- 
tion is pulled, eather than cut off by the lower 
teeth. which ‘press on the tough membrane 
covering the upper jaw 


Isinglass Has F 


N.M, J, omnes nav, wos, True isinlass is 
‘obtained fromthe swimming bladder, or 
founds, of several species of fish. The Bnest 
{singlass is prepared from the sounds of stur 
fons which flourish in certain Russian ives, 
{ithe Caspian ond Black seas, and. in the 
Arctic Ocean, Tsnglass is a pure form of eel- 
atin, Mica; often confused with isinglas, 
‘eral substance 


When Leap Year is Skipped 


Q—ans there any occasions when a leap 
year is skipped ?—D. S., Homestead, Pa. 

‘Aruna times in every 400 years, the 
lesp-year arrangement is omitted. This i ac= 
complished by not reckoning as leap years the 
Years ending in two ciphers, unless they are 
divisible by” 400, ‘Thus the year 1600 was 3 
leap year But 1700, 1800, and 1900 were not. 
‘This procedure was adopted to keep the ealen- 
dar more nearly in harmony with the solar year 
[By the year 4000, continuing to use our present 


ishy Ancestry 
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Do parrotfish provide food for other fish? 
—W. B., Dallas, Tex. 


calendar, there will be a difference of one day 
between the two years, calendar and solar 


Leaves Are Sun Shy 


there any plants on which the 
‘row in an edgewise postion? —L, M. 

Ay Forest Park, I 
‘A—costPass plants, such as the Australian 
eucalyptus, rosinweeds of the prairies, and 
prickly cabbage of waste lands, turn’ their 
[eaves edgewise in order to minimize the dry 
fing heat of the midday sun. The plants turn 
the fat surfaces of their leaves to the morning 
fd evening sun s0 that the tips of the leaves 
the north of south, hence thelr 


A Colossus Among Clams 


ia the largest shellfish extant to- 
‘ALM, Shreveport. La 


Drobably the largest shellfish, Their shells fre- 
‘quently weigh 400 pounds. They have a life 
pan eatimated to be from sixty to 100 years, 


Horseless Horsepower 


EF, roer worst, 1e<as. Of the total in- 
stalled horsepower in’ this country, i Is etic 
mated that mator vehicles secount {or eighty 
five percent. This estimate places the total at 
approximately 1,612,000000 horsepower, of 
‘which. ast sum about. 1425000000. horse- 
power are in the nation’s automobiles. 


Not Even Polar Bears 


RE. B., tease uacte, 1x0. No fur-bear- 
ing land animals are found within the Antarc- 
Ae Creke Neti are thee any tre mati, 
‘The only wild lite on the Lands of this area 
are penguins and certain sea birds. Some spe- 
es of insects have been noted by explorers, 


Whales and seals, which are marine mammals, 
constitute the only important animal life of 
‘the South Polar resions. 


That Big Harvest Moon 


Q—wnr is it that the moon appears so 
large see itrising from the horizon? 
MBL, Flint, Mich, 

Axatuat the ‘moon larger when 
seen at or near the horizon than when higher 
in the sky is an optical ilusion. When wwe look 
to the horizon, our vison takes in many ob- 
jects on the way and we subconsciously reason 
that the distance fs Jes than when we look 
Straight up into space. Accordingly, the mind 
reasons that the moon being neater to Us, it 
‘must be much greater in sie in order to have 
1S normal appearance when high in. the 
heavens. Actually, the moon is about 4000 
ales more distant from the observer When at 
the horizon than when at its zenith. 


It's an Old Family Custom 


Q—18 re manner in which animals. ise, 
fropt feet of hind part first, an individu 
trait or is t characteristic of a whole species 

it Claire, Wis, 
A-—chacets, goats, antelopes, giraffes, sheep, 
and bovine cattle invariably” nse. hind part 
first. Other members of the cudchewing fam~ 
ily act similarly. All other large four-footed 
animals rise on their front legs fist. 


O. K., Blame the Indians 


D, A. vemecatan, tows, The origin of the 
term Ork. not definitely known. One version 
of is origin is that itis a corruption ofthe 
Choctaw Indian word “okeh,” meaning, “tis 
so and not otherwise." Another account at- 
tributes its origin to General Andrew Jackson 
‘who supposed the initials to be those of the 
Phrase, “all correc.” Still another aseribes its 
tse fint to Jacob Astor, founder of the Astor 
fortune, who employed the initials if he wished 
to make a satisfactory reply on an inquiry 
about a trader's credit. 


Comet May Chase Its Tail 


N.0.S, coenctt murrs, wa The tal of 
‘2 comet is not formed until the comet comes 
fea the sun and it follows the head of the 
{Sel ouly when the comet is approaching the 
Sun. As the comet moves away’ from the sun, 
the tall precedes the head, ‘The sun exercises 
4 strong repelling influence on the surface of 
the comet. One explanation i that the sur- 
face of the sun i negatively charged. with 
cdectricity and, as a consequence, drives out 
from the comet those particles which are sim- 
ilarly charged, 


Plants With Twining Ways 


H. L. M, ntoostrscros, 111. There is 00 
scienifc basis for the common notion that 
{twining plants twist around their supports in 
‘one direction, clockwise inthe Northern Hem. 
isphere and in the opposite direction in the 
Southern Hemisphere. The direction of twin- 
ing seems, in most cases, to depend on the 
Plant species and (Continued on page 115, 
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“He dda it me” 
(grinned Deaton 
Ie popped i into = 


Gus gives 


A Lesson /# Careful Driving 


mn, of the Model Garage, tight- 
ened the last nut on a rush job and 

decided to call it a day. ‘The gray- 
huaired veteran mechanic tossed the spanner 
into the kit, stretched to straighten the 
kinks out of his spine, and walked over to 
the sink where his partner, Joe Clark, was 
already washing up 

Manville’ com 
thing inthe morning.” he grunted 
sure and tell him—' 

Gus’s voice was drowned out in. the 
wailing, tearing screech of rubber being 
ragged over concrete. The noise term 
hated in a sickening thud and the brittle 
Uinkle of shattering las. 

‘Cripes!" shouted Gus, tossing the soap 
into the sink and wiping hie hands on his 
{overalls a he rshed for the door. "Some- 
hndy's wot bumped down at the crossing!” 

"The two wirigemen ran out into the 
twilight, 

1 ed figure was lying nthe mide 
of the road at the crossing. afew feet in 
front of a sedan which had sued around 
and crashed its rear hub against the heavy, 
concrete hase of the trafic light. Behind 
the wheel of the ear a chalky-faced driver 
‘vas feebly shaking his hands in a state of 
almost complete nervous collapse. One of 
the rear windows of the sedan, on the side 
toward the trae. post, lacked a large 
section of glass which had broken outward 
‘and crashed into the roadvay.. 

‘Gus and, Joe bent over’ the huddled 
figure, “It’s’ Rummy Dunkins and he's 
soused to the eyes!” exclaimed Gus, as he 
Caught sight of the man's face in the glow 


I WAS later than usual when Gus 


for that bus first 
“Be 


56 


By MARTIN BUNN 
Of the car's headlights and sniffed a heavy 


‘aroma of alcobol, 
jsae! Tah mel” ereead Derk, 
sitting position 


suddent toa 
"Only Paint sewed, not to the eyes yet, 
‘out 1 will be soon!” 

“Where'd the car hit you?” Gus asked, 

“What car?” countered Dunkins, “Oh! 
‘You mean that car, there? He didn’t hit 
me! I wash too quick for him. I fell 
down first!” 

Gus dragged Dunkins to his feet and let 
him stagger off down the road. ‘Then the 
garageman walked around to the window 


of the sedan. 

“Snap out of it, mister. Nobody's huet!” 
he grinned {0 the driver. who was staring 
pop-eyed at the lurching figure of his 
‘imagined victim, 

And maybe that isn't a relief!” the 
car owner gasped, as his face regained its 
normal color. He fumbled for a cigarette 
jin a limp package and lighted it with 
trembling fingers. 

“Run the service car down here, Joe, 
ssid Gus after a quick inspection of the 
rear axle of the sedan. 

It developed that the owner was on his 
‘way 10 visit relatives in the town, so the 
garagemen delivered him to his destination 
after towing his car to the Model Garage. 

‘The next day, just as Gus was finishing 
the repair work on the sedan by fitting a 
new hub cap, the owner arrived. 

"Good afternoon, Mr. Montrose,” Gus 
rected him. “She's just about ready for 
you.” 


“Looks as good as new,” Montrose 
smiled. “Only thing is, Tm wondering if 
T've got the nerve to tackle driving again 
T haven't been at it long, as you. probably 
‘guessed, and that affair last night sure 
took the starch out of me. 

“You're less likely to have an accident 
now than you ever were before,” Gus 
asserted with conviction. 

“If I do, it certainly won't be my fault,” 
ssid Montrose, with equal emphasis 

“T wish Captain Williams of our police 
force could hear you say that,” laughed 
Gus, “Maybe you don't know that the 
police departments all over the country 
are making a drive to cut down the num 
her of auto accidents, ‘They think that 
‘when 36,000 people are killed by cars in 
fone year, something has to be done—and 
they're doing it, too. But what they've 
done so far isn't a patch on what they 
could do if people would really codperate.” 

“How do you mean, ‘codperate'?” Mont- 
rose asked 

“That's easy to answer,” replied Gus 

If the average driver would get it into 
hhis head that there just weren't going to 
bbe any accidents caused by anything he 
id, that attitude would make a whale of 


1. “T never knew any- 
tbody started out with the idea that he was 
‘eoing to get into a crash.” 

“They don't, directly." Gus explained, 
“bat they do what amounts to the same 
thing. They are always willing to take a 
hance. They'd rather trust in Providence 
and their own good fuck than in common 
‘senseand careful (Continued on page 112, 
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HE Ge 


WORKSHOP 


PICTURESQUE 


ighter Model 


of Simple Construction 


is given att 
‘end of this article 

Ta order to allow for more 

the ” seale—apprer 

rately 1 in, equals 30.ft— 
Targer than that used for pre- 
vious Model -of-the-Month 
Club ships and the freighter 
has a full hull instead of be- 
ing merely a waterline model, 
Tei 14 in, ong. 

Begin the construction with 
the bull, To facilitate the shap- 
ing of the counter and stern- 
post, saw a slot about 254 in. 
Jong down the center of piece 
4 ated in abe ees 
: ightly nail A to B, oF use 
Designed two dowels without ‘glue, s0 
especially for the the parts can be separated 

POPULAR SCIENCE later. Glue C, D, and # to By 
MODEL-of-the-MONTH Shaping. ‘The crosssecton 

CLUB fen dy any factored Fite 

«plans for guidance, but it is 

hot necessary ina’ model of 

but the model closely follows the By Theodore Gommi this size to make templates, 

lines of the famous war-built "Hog Round out the hull at the 

Islanders” that now carry the Stars and rigging is missing, they have a trim and stern to the approximate shape of the 
Stripes into every known port. These ships businesslike appearance dotted line shown in the side 

fare about 400 ft. long and 6,000 tons gross. "White pine or basswood are best suited Insert the filer piece F into the sol 

While’ the graceful sweep’ of decks and for a model of this size, though balsa may ously cut into l, (Continued on pa 


OO tittle attention is paid, 
‘nowadays, to the humble 
freighter as it goes from 
port to port and sea ti 


sea, bearing the brunt of the world 
commerce while the ocean fine 
takes all the glory, Surely if ro- 
‘mance still exists in commerce, it 
ypified by these hard-working 
ships, just as it was represented 
centuries ago by the caravels that 
set out to find trade routes and dis- 
covered continents instead, 

‘We have therefore chosen a typi- 
cal freight steamer as the October 
project of the Popular Scence 

fodel-of-the-Month Club. No 
particule ship has, been copied, 


Side view of the te 
fodel whic 
{enges. The 
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ores made tome ordl- 
tiny kiechen tensile 


swathed 
is be ued or ca 
artes. 1t doesnt matter then how many dlabes 
ni any number ef new ones 


Yor nil 


HOW TO CAST BEAUTIFUL 


Bowls and Flowerpots 
THAT LOOK LIKE MARBLE 


ERE is unovel type of handicraft 
that will appeal to every mem- 
ber of the family. ‘The fower- 


pots and bowls illustrated are 

‘much more beautiful than they appear to 

be recause the exquisite coloring cannot 
reproduced, yet they require no speci 
Skil to make and cost next to nothing. 

‘Mother can have just as many flower- 
pots as she wants, and she can change the 
olor scheme every month if she desires, 
Sixyear-old Dorothy can make her own 

lay dishes by the dozen. Twelve-year-old 
Jack can cara ome ers spending money 

y starting a factory at home and selling 
aftificial marble products to friends and 
neighbors. ‘That leaves Dad out, but never 
fear! He will be in it up to his elbows in 
no time, 

“You will see from the accompanying 
photographs that the articles are cast in 
forms improvised from houschold utensils 
of various sizes and materials. ‘The size 
land shape of the articles you can produce 
are limited only by the available utensils 
and your own ingenuity. Just a few 
sibilities are pin trays, ash trays, 
bowls, flower bowls, and vases, 

Suppose you select a flowerpot for the 
first piece, ‘The material required is about 
two cents’ worth of Keene's cement and 
Jess than one cent’s worth of plaster color. 
Since you will wish to make several things, 
it is wise to purchase about a quarter's 
worth of Keene's cement and spend five 
cents each for four or five plaster colors. 
Black, blue, red, green, and yellow will 


uit 
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sive a good variety. Mortar colors are 
Hot as Satisfactory as plaster colors 

Keene's cement is a white, finely ground, 
slow-setting cement often used to plaster 
bathrooms and kitchens that are to Feceive 
an enamel finish, ‘The cement when finally 
Set presents a very hard, smooth surface. 
Tt can usually be purchased at building 
supply firms in any quantity, The plaster 
colors are dry mineral coloring pigments 
land may be obtained at the same place as 
the cement 

"The form is easy to assemble, Simply 
use a jelly glass and a teacup that is at 
Teast ¥4 in, larger in diameter and rather 
tall. The one pictured was purchased for 
five cents in a dime store and is of $}6-in. 
inside diameter and is 3 
complete the form, cut a strip of tin or 
Tight galvanized iron about 34 in. wide 
and long enough to encircle the top of the 
‘cup above the handle with a. good lap. 
Hold this collar in place with wire or 
strong cord. Now set the glass inside the 
cup and measure to asccrtai how 
needs to be to give about 34 in. space in 
the bottom. os 

‘The amount of cement needed for the 
mix is one fourth more than the amount 
of dry cement required to fill the form. 


By 
Everett G. Livingston 


Aiant Proof Pua ts, 


‘The amount of 
‘more than 
by volume. 

Alter the form has been used to deter« 
mine the amount of cement needed, the 
‘cup should be coated on the inside ‘with 
what is called “dope,” and the jelly glass 
Should be coated on the outside. The best 
ope is made by heating parafin to a 
liquid state and adding an equal amount 
of kerosene. The result, when cool, is a 
paste of about the consistency of paste 
shoe polish. Lacking the parafin, you m 
use any kind of grease that will not dis- 
color the cement too much. The glass 
should be nearly filled with sand to hold 
it down in the cement, 

The mixing may be done in any clean 
‘utensil that is not rusty. A tinned spoon 
is useful for doing the mixing. When the 
cement and water have been stirred 10- 
ether fo, smooth mass that “hands 
easily but is not sloppy, the colors may be 
added, There is no need to hurry because 
Keene's cement may be retempered by 
adding water and cast as long as two hours 
after the first mixi 

If a solid color is wanted, mis the color 
thoroughly in all of the batch. Do not use 
‘more than ten percent as much color as 
you have cement. If you wish a marble- 
ied effect, mix a litte of one color into 
part of the batch and a different color in 
another part. These colored areas should 

together slightly, or they may 
bbe mixed when putting the cement in the 
form to give a marble appearance. 


ater needed is slightly 
ne third the amount of cement 
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Now place the cement in the cup and 
bump’ the cup against the table several 
times to jar out the air bubbles, Set the 
lass carefully in the center of the cement 
And press it-down to the desired. depth. 
‘That operation should squeeze the cement 
Up around the glass to the top of the band 
around the cp, See thatthe 
properly centered, wipe off any overflow of 
Cement, and place the cast in'a cool, clean 
place 10 set 

“About twenty-four hours later, you 
should be able to remove the 
{ake off the metal band and pour out the 
sand.” Warming the glass by pouring hot 
‘water jn it will soften the dope and faci 
{ate the removal, ‘The cup also may 
warmed by setting it on & radiator or in 
hhot water, Pouring cold water inside the 
cast Wil help since it seeps through to the 
Sep. “Capit the cp ty wal 0 
times jar i loose. 

When the form has been removed, the 
fowerot pect o ne 
dressed off and the surface improved by 
fanding. Tf you can get what fs known 28 

dry” sandpaper, which is water- 
in sizes 4/0 and’ 8/0, the sanding 
Dperaiion can best be done’ under water 
fina pan or a sink, Use the coarser paper 
to smooth the edges and level the’ top; 


‘When removed from its form. the casting Is 
ued with wsterprt aaadpaper. uted wet 
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then sand the pot all over with the fine, 

The pot should now be allowed to dry 
until it is just slightly damp before the 
final polishing with fine sandpaper, It 
should be dry enough so that the colors do 

jot smear, but not bonedry. By alter- 
nately sanding with worn, fine sandpaper 
and polishing with a dry’ cloth, you can 
produce a good luster. A buffing wheel o 
a motor may be used to advantage in this 
process. The best results are obtained by 
Sanding and polishing a litle each day fr 
several days, 

Although these pots are not waterproof, 
plants may be set directly in them. ‘The 
result is that the pot will always be slight- 
ly damp, and occasionally a little rough- 
‘ness will appear on the outside. A few 
‘minutes’ work with fine sandpaper will 
pput it in shape again, however. 

Perhaps you would like to apply some 
sort of paint or other material to the 
Keene's cement, In that event it must be 
bbone-dry, which takes a week or ten days 

‘The flowerpots may be waterproofed by 
painting them on the inside with liquid 
rubber, which is expensive, or coating 
them with aquarium cement; or they may 
be given several coats of good waterproof 
varnish on the inside. Another possibility 
is to use a commercial cement paint. 

Impregnating the pots with parafin is a 
still better way. Tt not only makes them 
practically waterproof, but also brightens 


@ few cents for each article 


Ordinary kitchenware is used 
for molds... The special 


cement and colors cost only 


the colors and adds to the luster, Place 
the pot and the paraffin in a double boiler 
and bring them gradually to a temperature 
that will melt the paraffin, Roll the pot 
around in the hot paraifin for several min- 
utes and then take it out, There will be no 
apparent coating of parailin on the surface, 
The inside may be given a heavier coat 
by pouring the pot full of melted paraffin 
and then pouring out the remainder after 
a layer has been deposited by cooling. 

If the pots are waterproofed, they may 
then be treated on the outside to enhance 
the richness of the colors and the luster 
Of the polish, Several coats of linseed oil 
produces a pleasing effect, but slightly 
tints the white, Warm the cement and the 
Tinsced oil and apply the oil generously 
with a cloth or a brush, Allow it to set for 
about an hour and wipe off any oil that 
remains on the surface, Repeat the op- 
‘eration in about twenty-four hours, Sev 
eral applications of linseed ol may need 
to be applied before the surface seems no 
longer to take it up readily, A light sand- 
ing and polishing between coats helps de- 
velop a smooth surface. 

Alter the final coat has set at least 
twenty-four hours, it may be brought to a 
high luster by the use of paste furniture 
wax, or a coat of dammar varnish or color- 
Tess Tinoleum lacquer may be put on, 

Bowls and other pieces are made in 
much the same way as the flowerpot, 


OILCLOTH IMPARTS CANVAS TEXTURE TO PHOTOS 


Gxossy printing and enlarging papers 
can be given an artistic canvas texture by 
Squeegceing them on oilcloth instead of 
the usual ferrotype plates. This is a valu- 
able expedient for amateur photographers 
who do most of their work with 
lossy papers and do not keep on hand a 
Variety of other papers for occasional 

ic prints, 

trade oileloth may be used if 
a et pen coe bes amet, ee 
mesh, and is without imperfections.’ Paste 
for glue it on 2 smooth, firm support. A 
sheet of glass, covered on both sides, pro- 


vides an ideal surface, Should wood be 
used, it must be perfecily smooth. Paper- 
hangers’ paste or four and water cooked 
to the right consistency is a satisfactory 
adbesi 

‘The oilcloth surface needs no treatment 
to prevent prints from sticking, 
swipe it with a damp cloth to keep 
Prints may be taken directly from the 
‘wash water, and will peel off re 
dry. However, the print 
when dry if first soaked for half an hour 
ina ten percent glycerin solution before it, 


is squeegeed—Atvis J, BRavtr, 
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MODEL FITTINGS FROM BATTERY GRIDS 


yy PURCHASING new positive lead 

‘ids from a local storage-battery.re- 
pairman, I solved the problem of making 
‘Small ladders and railings for ship models. 
‘These grids may be had in either straight 
‘or diamond pattern, and both may be 
used to advantage, 

Fine ladders for model ships, locomo- 
tives, freight cars, signal towers, and the 
like ‘can be made by using 
heavy cross bars for the 
ides and the smaller cross 
bars for rungs, every other 


TUNEESS every tool in your shop as 
it6 own place and is put back after 
‘you are through working with it, you are 
Gertain to waste much time. There are 
many good Ways to rack your tools—wall 
panels, open shelves, and boxes—but cab- 
{nets are among the best because they give 
better protection to the tools. 

‘The size of the cabinet will naturally 
be made according to your own supply of 
tools or specific needs. It should be of 
strong lumber, and sufficient allowance 
made so that the drawers will slide easily. 
‘The cabinet illustrated is 24 by 28 in. with 
a double tier of drawers, 12 by 19 in, 
‘Each drawer contains its own type of tools, 
such as drills, chisels, screwdrivers of va- 
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section being omitted. Gratings for ship 
hatches and railway signal towers can 
be prepared in the same way. 

‘The diamond pattern makes excellent 
railings for ship models and can also 
bbe used as window sash or for fancy 
grillwork on model houses. To. shape 
and cut the grid, use a razor blade, and 
smooth up with fine sandpaper. 

‘An excellent antique lantern may be 
made by fastening four full grids to- 
ether. “The top and bottom may be 
ff brass or copper, lightly hammered 
to shape. Colored glass or transparent 
material placed behind the grids will 
add to the appearance. 

“There are innumerable uses for these 
battery grids, but be sure to get unused 
fones. Old grids might still have some of 
the sulphuric acid clinging to them and 
would be dangerous to handle; and they 
are usually badly corrod- 
ced and will break quite 
easily. —Epwaxo E. 
Lasse. 


riows sizes, wrenches, 

nod hammers. One oF 

drawers can be di 

<d into small com- 

partments for nuts, 

balls, screws, and mis: 
cellaneous hardware 

(One method of form 
ling pockets to receive 
the fools is to draw an 
‘outline around each toot 
with a Bat-sided pencil 
‘on a board about $/16 in. thick, which 
can be used as a false bottom in the draw- 
er. A jig saw is used to cut out the pat- 
tem, Each opening should be smaller than 
the tool itself so that the tool will set in 
not quite halfway. The edges can be cut 
‘out om a slant or rounded off with a chisel 
if necessary, and a gouge may be used to 
‘cut any deep spots. A felt lining may then 
be glued in place. 

‘A better and more workmanlike cabinet 
drawer can be made by using a board 34 
in. thick for the bottom. After the out 
lines of the various tools have been drawn, 
a gouge is used to cut out the 
form so that each tool rests evenly in a 
perfectly fitting pocket—C. B. Swrri. 


SLIDING FRAME MARKS 
DATE ON CALENDAR 


A enmen band and a square of black 
paper, used as shown above, make it easier 
to read the date on any ordinary calendar, 
A small piece of black paper is folded 
double over a rubber band and pasted to- 
gether, a small space being allowed at the 
crease’ so that it will slide freely on the 
rubber band, A square opening is then 
‘cut in the paper through which to observe 
the date, The mask is used to forma black 
frame around the current date by sliding 
it along the rubber band daily to the de- 
sired position. —Josern Jastizson. 


CALKING WITH RUBBER. 


To, vse modern pliable aking, com- 
‘pounds of rubber, ane must look for other 
‘means of applying it than the old putty: 
Knife method. Its tendency to stick (0 
anything it touches makes neatness. econ- 
‘omy, oF speed impossible. This difficulty 
may’ be overcome by obtaining an old 
grease gun of the screw type, which will 
eject the rubber putty in an endless worm 
about 4 in. in diameter—E. J. WotAck, 


HAND REEL ON TOOL BOX 
HOLDS WIRE SUPPLY 


Execrarctaxs and wiremen can prevent 
wire from getting angled and can keep 
necessary material within easy reach while 
working on a job by using a tool box like 
‘hat illustrated below, with a. small hand 
ched. The box is carried along as 
strung—Ray BLAWs, 


‘Wiring jobs may be speeded up by mounting © 
‘rbiniry 


feel onthe “cectrician's tool box 
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~The Art of Making Beautiful 


INLAID PICTURES 


FROM WOOD VENEERS 


NTARSIATURA, or the art of mak- 

Hg inlaid pictues from ine we 

neers, is rapidly becoming 

mong amateur craftsmen With 

p> lea ofa modera eet ia, 

it is compara 0 do, yet tl 
fullsare attractive and valuable ‘The ma 
terials themselves are comparatively, in- 
‘expensive, and many dealers now stock a 
large variety of suitable veneers. 

"SS old is intarsatura that ik was prac- 
ticed extensively in Italy in the fifteenth 
century. At that time pieces of the utmost 
artistry were made with very crude tools 
and materials. The home worker of today, 
hhowever, experiences few of the difficulties 
that confronted old-time craftsmen, and 
for that reason the art isenjoying a revival, 

“The tools and materials necessary are a 

‘or scroll saw, several dozen fine ji 

les, a variety of veneers, tracing paper, 
4 few sheets of transparent cellulose wrap 
gmail ite: se ae 
'4-in, gummed paper tape, and some paste- 
board, Theauthoruses a blade.008 in. thick 
and 028 in, wide with 38 double teeth tothe 
inch, It has a rounded back and is com- 
moniy known as No, 38. This blade is a 
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SS little more expensive than jeweler's 
blades, but does not break so readi- 
ly. A'few extra fine blades with 
about 70 teeth an inch are useful 
for very delicate work, 
= Landscapes, figure pieces, por- 
(raits, conventional ormaments—al- 
‘most anything that can be painted 
may be worked out in veneers. It is best. 
however, to select relatively simple sub- 
jects of a type that can be renresented by 
Veneers without straining for effect or 
‘violating the canons of good taste. 
“The inlay picture “Shady Cove” shown 
in the accompanying illustration has been 
prepared ly as a first picce for be- 
inners No great accuracy" required 
either in copying it or in doing the cutting, 
but all the’ essentials of the art may be 
learned by carefully following out’ the 
[Processes required to make it. 
‘The first step is to prepare a fullsize 
drawing 6 by 9 in. and trace it with India 
hes hp opicd 
tracing is to ‘3pprO- 
t¢ grains and swirls in the veneers to be 


jcture. For in- 


procedure 
followed for the foliage, water, bank, rocks 


‘and bluff, and all other parts, T is through 
this finder that the various parts are 
visualized, 

Alter selecting the veneers, cut out 
enough to allow an overlap of 14 in, be- 
yond the fines of the drawing. Then take 
pasteboard the same thickness as the veneer 
and cut ‘into which the pieces of 
veneer can be fastened in their correct rel~ 
ative positions, as shown in the left-hand 
Manton on pags 74, Pasion the Vener 
‘with ¥4-n. gummed paper tape. The photo- 
anh jut refered to To ahowt sliced walnut 

‘the {ree branches, light mahogany for 
the horizon, and faux satine for the beach, 


all Cop aes oe ans Sm 
‘marked on the past use of the 
finder. 

‘The object in using the pasteboard is to 
save veneer and thickness of 


the pad to be described later. If one does 
not care about the expense in was veneer 
the pasteboard may be eliminated and 
Yenecr the full size of the pad can be used. 
‘The leaves of the pad, whether pasteboard 

should be cut 7 by 10 in, thus 


TTPHE nest move is to cut two pieces of 
‘ein, whitewood to form the top and 
bottom of the pad. Lay down one piece of 
the whitewood and pile on this the various 
leaves, being careful to arrange them so 
that the saw lines in the drawing will cut 
through the veneers selected for each part 
of the picture. When the leaves are_all 
placed, put. on the other piece of wthite- 
together ny devin rade 70. rom 

together by driving brads 44 in, in from 
‘edge and about 114 in, apart 

On tracing paper, make a tracing of the 
drawing fe this on top of the pad, 
as shown. All lines are saw lines, and care 
should be used to follow these’ with the 
‘saw. Drill holes for threading the saw on 
the edges of the darker wood; these holes 
are to be filed later with ci ion wood 
crack filer Have the saw blade exact 
petpendicular to the saw table. When suck 
fine blades are used, this will ive as close- 
fitting joints as are humanly possible to 
obtain. Run the saw at 700 oF 800 revolu- 
tions, and feed (Continued om page 74) 
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AUTOMATIC FEEDER LETS 
DOG GET OWN BISCUITS 


ANYONE who owns a dog can have a 
Tot of fun constructing an automatic 
feeder. All the dog has to do is to step on 
a board to release one biscuit—a trick 
‘easily learned, but one that will surprise 
and, amuse your friends 
‘The feeder is designed to hold five dog 
biscuits of the so-called “milk and bone” 
variety, but it can be made (o hold more 
if its height is increased, Any odds and 
‘ends of lumber may be used 
The parts are sawed and planed to di- 
is, after which the rabbet for the 
groove for the front, and the da- 
does for the slide and cover are laid out 
‘and cut on the Iwo sidepieces as shown in 
the photo above, where one side has been 


CRAFTWORK 


Five Out-of-the-Ordinary Projects That 
to Construct ... Each Has Some Feature 


removed to show the onstruction, 1 no 
machinery oF special planes are availabe, 
the grove and the dadoes may be worked 
fout with a back saw and chisel, “The ral 
bet may be omitted if the back ig made 
24m narrower and merely fastened to the 
sides with screws. 

‘These pieces are fitted together, and 
the hole is bored and sawed in the’slide, 
A piece of tin is then bent as shown and 
talled to the back and slide, 

“The trigger may be buill'up of three 
Hin. boards, glued together, Tt-moves 
ip and down’ on two dowels fastened to 
the sides, ‘The block, which pushes. out 
the biscuits, is then worked to’ shape and 
fastened to’ the trigger with two fathead 
screws. A light col spring screwed to the 
Hck automata ears the rigger (03 
borzontal po 

Hold. the parts. temporarily. together 
with a few nails while trying the feeder. 
When the mechanism works perfectly, it 
may be glued. ‘The top is then hinged, nd 
the bottom attached with screws, The 
feeder may be painted or stained and 
shellacked—HoxMas’ Hyonrt, 


Homemade Electric Roaster Cooks Frankfurters Like Magic 


con this electrical weiner roast 
fone to three Franklurters a 
the painted terminals of the 
current is (ured on, Because of the mo 
in the weiners, the current fl 

through them and heats them. They 
to swell within a few seconds, and in a 
minute oF two are thoroughly cooked. 

‘When used for cooking theee weiners at 
onc the Coase draws aut bala mach 
Cureent as an ctr 

"The materials seguir ‘are as follo 
1 pc, wood 54 by 854 by 914 in.; 2 pe. 
wood J by 2 by’? ing Zp, wood 145 by 
174 by'7 in 12 wood screws: 2p. bake- 
lite, bard rubber” or other insulating mac 
teria 3/16 by 14 by Zin. and 4 pe. 3/16 
by 14 by 14 in; 6 No. 6 or § machine 
screws, 1 in. Tong, with nuts; * roundhead 
‘wood serews, 34 im Tong: 2 pe. thin copper 
Ye by 6 im 2 pe. insulated wire 6 in, long: 
cord, plug, and switch; 4 rubber-headed 
tacks; 1 pe. bright tin 74 by 39% in, 
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The first step in making the roaster is 
to prepare the two electrical panels. C 
‘out insulating strips as shown from bake- 
Tite, hard rubber, or other hard insulating 
material, and drill holes where ed, 
Then cut out the copper strips, and mark 
and drill the holes. re the machine 
screws by grinding off the threads at the 
‘ends and shaping them to a sharp point. 
Inset the screws through the copper, 
then through the insulating material, and 
screw the mus ta place, thus balding the 
copper strip against the insulation. Solder 
the ead the crews othe copper stip 
to insure a good contact. and sol 
piece of insulated wire (othe end of each 
Copper strip. Cut out the wooden pieces 


as shown, and mount the electrical panels 
‘on the uprights, using washers or blocks 
‘of insulating material to keep the copper 
strips from touch- (Continued om page 77) 
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NOVE 


LTIES 


Are Comparatively Easy and Inexpensive 
Certain to Arouse Your Friends’ Curiosity 


RUBBER-BAND TRICK 
FOOLS SPECTATORS 


[LLUSTRATED shove is « pusale that 
‘will mystify the shrewdest of your 
friends, The plug, the projecting end of a 
rubber band, and the notch in the end of 
the dowel have no purpose except to mis- 
‘he uninitiated. It adds to the dec 
if the sides of both the block and 1 
ap are numbered as if they had to be ad- 
Justd in some predetermined order 
‘demonstrate, insert the dowel in the 
hole a ar a itil goood war he cp 
around two or three times. Withdraw the 
‘cap about an inch and, by squeezing the 
aramid withthe fingers, cause i to snap 
ick again without moving your 
In the meantime, tell your spectators that 
by ceria twits you fad caused the notch 
id of the dowel to engage a rubber 
band ts the bole, ond this i’ what caused 
the cap to snap. back, as you have just 
demonstrated. Go through the twisting 
motions again as if to disengage the elas- 
Ac, and let others try to book the robber 
‘band. ‘They will follow your example 
towist the cap and block in all sorts of wi 
to make the hook catch—Hr Stmtey. 


MODERN MAGAZINE RACK 
DIVIDED BY HOOPS 


TTPHIS moder magazine rack is 2 novel 
and useful addition to a set of porch 
furniture. It is equally suitable for year- 
round use in the living room. 

‘Start with the two white maple ends, 
which will probably have to he glued up 
from two or more pieces. Cut them 10 
shape and smooth the edges with a sharp 
scraper. 

‘The walnut overlays for the ends are 
then cut out, and the exposed surfaces 
filled with dark paste filler before gluing 
these pieces in place. The two cherry over- 
lays on cach end are stained before as- 
sembling. ‘The antiseptic known as “'mer- 
urochrome’ i a satisfactory dye for this 
purpose. It is swabbed on with a tuft of 
cotton, and followed, when dry, with a 
coat of orange shellac. When gluing the 
overlays, apply the glue sparingly so that 
‘none will be squeezed out. 

‘The base on each end is a simple job 
of mitering and gluing. The grain of 
these base pieces should run vertically. 


‘Mortis and tenon the rails into the ends 
and cut all the square mortises 


(Of unique modern desi, 1 . 
‘hay be comveniey carried wherever needed 


serves admirably for this purpose, Cut 
‘hoops to the required size. 

Cut aut frms of the proper shape over 
which to bend the hoops. Place the hoops 
in boiling water for twenty or thirty min= 
tutes to make them flexible, bend them 
around the forms, and hold them in place 
as shown in one of the photographs. When 
they are thoroughly dry, amemble then 
by fitting them to the mortises in the rails 
and mating aw ct for veel 

piece by applying two coats 
cof white shellac, followed with a coat of 
good spar varnish—Rocex Mover. 


for the hoops; then assemble 
these parts and prepare. the 
hoops. The writer found that 
the sapwood of wild cherry 


=| CIGARETTE BOXES OF LAMINATED WOOD 


Two tenes from 
one clued upblock 
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{A SINGLE block of laminated wood, glued 

‘up from left-over scraps, provided prac 
tically all the material required for the two 
modern cigarette boxes illustrated. The 
Block, 334 by 3.13/16 by $14 in. long, is 
elued up from three pieces of light-colored 
‘wood 7/16 in. thick and four pieces of 54- 
jin. dark wood. with the light and dark al- 
temating” Light veil dak wale 
nut, cherry with selected white maple or 


holly, and rosewood with lacewood are st 
gested combinations. Cut the wood slightly 
larger than shown and, after gluing, true up 
the block to about the dimensions given, Take 
care to get the four long sides square 
‘with each otber. ee, 
Across the laminations slice off the piece 4, 
56 in. thick, from which the lid of the larger 
ix isto be formed, Then, parallel with the 
lamination, slice off the 96 i. thick sides J. 
‘arefully plane the remaining block square. 
Sce that the laminations are kept central and 
parallel with the sides 
With a sharp pencil lay out carefully the 
various parts for band sawing as shown on the 
drawing. Saw them out in the alphabetical or- 
der of their designating letters, Note that one 
‘cut shapes the inside of B and the outside of 
D; also that the small feet and handles are in- 
complete circles in (Continued on pase 77, 
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NEW 


treamline 


Plane Model 


Only fifteen parts are required for 
constructing this miniature Crusader 


NE oof the most highly stream- 
lined designs among the new 
airplanes is the four-place, 
towin-engined, low-wing cab: 

in monoplane known as the “Crusader.” 

‘This plane, according to the manufacturer, 


ke if in eight seconds, has a high 
of more than 200 mph, can ty 
nearly 150 mph. with one engine, and 


lands at $5 mph, 
‘The cabin resembles closely the body 
design of the modern streamline autom 
bile and is just as roomy and comfortabl 
tis about 4 ft, wide and seats four peop 
with ease, Entrance is made through a 
door on the right side 
‘The scale of our model in comparison 
with the full-sized airplane is 34 in, 
1 ft, ike the majority of models prev 


By DONALD W. CLARK 


casily with eight metal pins and four com: 
‘mon pins. The only cement or glue needed 
{sto hold the four bood caps in place. 
‘To make the wings, cut the blank iarge 
‘enough to take in both the right 
fand the eft. wing, and shape 
completely while in one piece 
‘Cut in two and thea, from each 
half, saw out a Yin, section 
as shown on the wing drawing 
‘The removal of this portion of 
the wing allows the engine 
nacelle to be set in without 
changing the taper of the wing 
Each of the engine nacelles 
designed to be shaped in one 
ut the wheels can be 
nd glued on, 


L 


nose has been shaped, the cone at the end 
forming the propeller hub should be cut 
off carefully. Before cutting it, however, 


drill a small hole to take a common pin 
for mounting the propeller, 
‘Asa preliminary (Continued om page &3) 
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AVING a saw down each time it it used 
is hard on the saw teeth, especially if 
the bench is crowded, as mine generally is. 
Reversing it so as to hang it-up by the 
hhandle takes time, and sweaty hands soon 
‘cause rust spots (0 appear on the polished 
jel. A better way is to make quick-act- 
jing rubber clamps or hangers, as shown. 
“The rubbers (two for each saw) can be 
formed from the shoulder sections of a 
‘worn-out auto tire oF from rubber heels 


CONVENIENT HOLDER FOR 
LEAD LAPPING BLOCKS 


Auacost every mechanic, amateur or 
professional, who docs lathe work has at 
times to reduce, or accurately size, cylin- 
Arica pieces of hardened metal by lapping. 
Even unhardened pieces may often be 
more accurately or conveniently brought 
to exact size by lapping. Sometimes wood- 
gn ors coated wih matron 
ine abrasive are used as Taps, but general- 
ly lead laps are more satisfactory. 

A handy way to hold lead, blocks used 
in lapping is to make a hardwood frame 
as shown above. It is dovetailed so that 
the lead blocks may be pressed in. Two 
Jong bolts hold the frame topether, the nuts 
being loose enough so that adjustment may 
the made with the fingers. If wing nuts are 
at hand, they are even better. Coil springs 
Blaced on the alts betwen the two parts 
Of the frame serve to keep the lead lap 
‘pen until the handles are pressed to- 
gether. Any size hole may be made in the 
fap to suit the work in hand; and, when 
too badly wor, the lead blocks may be 
melted and recast. A lap, of ‘this type 
enables one to do rapid work with a mini- 
mum amount of whatever oil-mixed ab- 
rasive is used—A.E, G. 
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QUICK-ACTING SAW RACK 
HAS RUBBER HANGERS 


(but look out, when cutting heels, for the 
tiny steel washers that are molded around 
the nil holes). Use a sharp knife and wet 
ic for each cut. For the baseboard, use 
Fae or Lin, stock, When mount 
rubbers. drive nail B last, and pr 
points A of the rubbers together firmly. 
‘Mount the completed hanger above the 
bench, high enough s0 that the saw an 
des are convenient to grasp. When te- 
placing a saw, shove the end of the blade 
Up between the rubbers—it will find its 
‘on opening—and push it up so that the 
end is 2 oF 3 in. above the rubbers. It 
fannot fall ifthe rubbers are properly set 
To release, grasp the handle and pull out 
toward you, not downward. It comes out 
0 easily that you will wonder what held 
it wp. 
‘X'refinement is to make the baseboard 
longer than your longest saw and cover 
the part below the rubbers with any suita- 
ble cloth, slightly moistened. with 3 good 
oil. ‘The teeth of the saw will keep sharp 
‘auch longer, especially inthe case of saws 
that are seldom used. Microscopic rust on 
the cuting teeth of unused saws dull them 
‘almost as muck as though they were being 
used, if they are not well protected, par= 
ticularly during damp weather or’ ina 
damp shop—Wintiase R. SPRAGUE, 


SMALL V-BELT SPLICES 
PINNED WITH CATGUT 


sate 
arcmin 
apa 


oR 


is ea mee ome Ceti 
belts by slug pins of catgut (such a8 
{conisracket strings) as shown above after 
the usual diagonal splice has been made 
nd allowed to dry. "The ende of the pins 
fe then cat off fh withthe surface of 
the leather. In smal belts is best to use 
only one pin—Rocex M. Joustos. 


MINIATURE TELLTALES. 
FOR MODEL RAILWAY 
FFOR the model railway system that 


boasts a tunnel or any other overhead 
‘obstruction, it is desirable to supply 1 


iature telltales. Rules and regulations de- 


freight trains be provided at all 
where the clearance is ess than 21 {t, (in 
Some states, 22 ft.). Look over your sys 
team andl see if this safety feature has been 
neglected 

"The drawing above shows telltales for 
both single and double track layouts, It 
Your road is built to a scale of 14 in, to 
ihe foot, the framing for either the single 
‘or double track telltale should be made of 
Slender strips of wood, For the smaller 
scales, use square wire (bus bar, found in 
‘ld radio sets, i ideal) and make the fra 
fing ll in one piece with the corner braces 
soldered in place, 

The wire’ screening that. supports the 
ticklers should be made of some open 
weave cloth, Cross-stitch canvas, a stiff, 
lightweight cloth, is suitable. A pic 
what larger than the required seteen should 
te painted oF stained black and then cut 
to size. ‘The lower edge of the cloth is 
Sorel ote omy Seer ie re 
left longer than the rest to represent the 
ticklers. Paint the frame a dark brown to 
Took like creosote. 

Place the telltales not less than 100 ft 
(to scale). from. the tunnel or bridge it 

rotects. The ticklers should extend at 
least 6 in. below the obstruction, 

Full-size dimensions. are shown on the 
drawing, also a scale in feet 30 that the 
telltales ‘may be reduced to any desired 
seale—J. W. Coren, 


OLD TIRE SERVES AS BEA Ye DUTY BELT 


‘Tue. short-center, 
heavy-duty drive belt 
illustrated at the 
right is nothing more 
than a discarded au- 
tomobile tire casing 
Service of this kind 
fon a cutoff saw is 
‘very severe on any 
type of belt, especial- 
ly when used on such 
short center yt the 
improvised. belt 

stood up well and 
ssiven satisfaction for 
two years. It will be 
noted that no idler 
is used in this instal- 
lation and that the 
pulleys are flat— 
RH, Pickens. 


casing has driven this 
rice particularly ever 
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PLANS FOR 
BUILDING A 


1, Photo of the fi 
lon, The 


66 


Four- Treadle 


Specially designed for home use, it will weave cloth up to 


thirty-eight inches wide in an endless variety of patterns 


value as a handicraft 
from the artistic standpoint ean hard 
iy be overestimated. Ga’a  boremade 
Mand loom such asthe one shown, Colonial 
Coverlet, throws, runners, table linen 
hand bags, rugs, and numerous other ar 
cles may be woven, and a great varity of 
ecuifel pelisras’ eany be worked tot 
‘The covering material for the wing chaic 
described in previous issue (PSE, Dec 
34, p. 68) was woven on this loom, which 
is large enough for wea m8 in 
wide 

Tn order that the construction may be 
more ‘clearly understood. by. those "who 
trish to build the loom, it wil be necessary 
To explain briefly the’ principles involved 

The warp threads, running lengthwise of 
the cloth, ae placedon the loom in such 
a manner that certain groups of threads 
imay be separated from others, thus allow 
fg the welt threads, which run crosswise 
tobe woven into the cloth by means Of 
Shuttle. "The separating of the groups of 
thread” is called a. sbed, and fe clearly 
shown in Fig. 2, where the shuttle is about 


TEREST in the art of hand weav 
is rapidly being revived, and jus 
ly 30, for it 


th the opening of the 
hed, ‘The shed is made by depressing one 
more of the treadles (marked H7 on the 
drawing) to which the harness of the loom 
tied. The harness consists of ropes, 
pulleys, sticks, and heddles, of which the 
heddles are the most important part, It 
is by raising some of the heddles and low- 
ering others that the shed is formed. 
Heddles are made by tying two-ply, 
waxed cotton warp thread into loops, bi 
ing an eye in the center, as shown in Fig. 
4. The heddle, when tied, is about 9 oF 10 
in, long, and ihe eye in its center is not 
more than an inch in length. It is 
portant to make every heddle alike, To 
do this, drive four nails into a piece of 
wood, around which the knots ‘may be 
tied, thus making them uniform, There 
must be one heddle to each warp thread 
which is threaded through the eye of the 
heddle, Since there are four heddle frames 
in this loom, each tied toa different treadle, 
sheds consisting of various combinations 
fof warp threads may be formed by. de 
pressing one or more of the treadles. The 
pattern of the cloth is partly determined 
by the manner in which the threads’ are 
grouped on the beddle frames, and partly 


to be passed thro 
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Fig. 2. Mes. Gortehall 


By FRANKLIN H. GOTTSHALL 


by the order of treading when the cloth is being 

"As ihe weft threads are woven in, they are 
packed as tightly as desired by means ofthe beater. 
‘The beater is a frame holding a series of wies 
known as a reed (Z:), which beats the thread tight- 
Iy into the cloth, thus completing the weave, One 
‘or more reeds are needed, and it is desirable to 
have at least two, Tt nly two are bought one 
shuld be a 17-dent reed, that is, a reed having 17 
‘wires to the inch. The other should be a 24-dent 
Teed. Siace these would be very dificult to make, 
hind as they are inexpensive, they should be pur- 
chased from a firm where weaving materials are 
fold, As the cloth is woven it is rolled up on the 
loth beam. 

‘With this explanation of the principles of wea 
ing, itis hoped that the construction of the loom 
sil Become’ car upon eminaties ofthe draw 
ings and photographs, 

"Ta make the construction of the Toom as under- 

the author has 
with letters, and named many of 
the parts directly on the drawing. ‘The reference 
letters are identical on (Continued on page 22 
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F VOU have an attached garage and 

don’t feel equal to fastening shelf sup- 
[ports to the masonry walls, here is an easy 
way to make portable shelving that stands 
by” itself, You will need two dressed 
planks, eich 12 in. wide and at Teast 15 
ft, long; $ ft. of 2 by 4-in. wood; 4 ft 
of 1 by’ 2-in, wood; two 10-in, iron shelf 
brackets with screws; and twelve 1¥4-in, 
fathead screws, 

If the garage is, for example, 10 ft. 114 
in, wide, cut off 10 ft, from each piank, 
leaving two end supports, each § ft. long. 
Cut the T by: 2, stuf into four 1-ft 


NEAT LAYOUT FOR 


Maxy photographs of wellarranged 
smal shops for woodworking have been 
Published in past issues, but here is a home 
machine shop of exceptional compactness 
and ‘neatness, Its owner is 
Herbert Atkinson, of New 
edford, Mass, 

Note ‘the arrana 
ment of tools and acces 
‘on wall panels. Close ins 
tion will also. show along 
rack for mich used tools 1 
ning che entire length of 
machine bench immediately 
below the line shaft 

‘or teh years Mr, Atkins 
has fen working on 8 mo 


Portabte 


MAKING SHELVES FOR 
MASONRY GARAGE 


lengths. Screw one of these 
across one of the § ft. sup 
ports, 374 ft. from one end, 
and another I ft. above it, 
Do the same with the other 


‘AC the center of each 10- 
ft. shelf, cut a? by 4in 
‘notch. Screw one bracket 314 
ft from one end of the 2 by 
44,and fasten the other brack- 
‘et 1ft, above it, both on the 
‘in. face of the timber. 
Set the side supports 
‘against the garage walls and 
put the 2 by 4 in the center 
(of the back wall, with brack- 


ing 
hammer both shelves down 
‘on their "respective. cross 
pieces, with the center notch- 
5 fitting around three sides of the 2 by 
4 and with the brackets supporting the 
center of the shelves. ‘The whole alfair 
fan be made such a tight it chat it will be 
tmncceaary 10 nail down the shelves or 
fasten the end supports. 

Any difference in the width of the garage 
may be compensated for by making the 
shelves shorter or longer, A few cup hooks 
may be screwed under the lower shelf to 
provide for hanging brushes and cleaning 
cloths, and a shallow ten-cent baking pan 
may be used (o bold oilers, measures, and 
frease guns—E, T, Knvats 


HOME MACHINE SHOP 


long, exactly one quarter the size of the 
original car, The patterns and parts were 
all made by him in this basement shop, 
and their assembly is now well under way. 


SHAVING TUBE IMPROVES 

SOLID CRANK HANDLE 

A sox crank handle on a lathe or other 
machine can be made more comfortable to 
use by the simple expedient of slipping an 
‘empty shaving-cream tube over it, as il- 
lustrated above, after the tube has been 
ccut off to the same length as the handle 
Shape the tube to conform to the handle 
land oil it by removing the cap. It is sur- 
Pising how feety i turns on the polished 

indle, ‘The effect is the same as if the 
‘crank handle itself were of the revolving 
type— Hatvor Axperso, 


SCREWS DRIVEN QUICKLY 
WITH ASSEMBLING JIG 


Jie with sah 
piste ready te 


A stor making small electric motors 
has a screw-driving assembling jig that can 
bbe applied to numerous other jobs, ‘The 
screw driver, which is used {0 set the four 
screws of the end plate of the motor, is 
‘carried in an arm that may be adjusted 
up or down or swung to any radius and 
securely clamped in place, On some jigs, _ 
a small coil spring is used between the 
hhandle of the screw driver and the top of 
the arm for holding the screw driver up 
‘out of the way as the work is set in the 
jig. Much time is saved by using these 
Gevices—A. E, GRaxvitte, 
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4 a yout Wen” 


ATHLETES SAY — 


coupteD wir FUL, Ric 


any smoker's atte 


day after day, I've go 


keep in 
Ire 


conditios 


ce Camels, the mild cigarette. Th 
pset my nerves. I've smo 
id I never tire of their 


1 Camels must be 
to be so mild and taste 


REPORTER —Dick Hungerford 


It takes 


TO FINISH 


1ACH Ford valve requires twenty-five sep- 
arate operations from the time work 
starts on @ rough valve until it is ready for 
use. That is a surprising number of opera- 
tions for such a simple looking part. but typical of the 
care used in manufacturing all Genuine Ford Parts. 
Ford valves are made in Northville, Michigan. in 
‘one of fourteen Ford single-department plants located 
within fifty miles of the main Ford plant in Dearborn. 
The stems of the rough valves first receive two 
preliminary grinding operations. Then they go 
through a furnace where the heads are brought to a 
red heat. Next, automatic fingers place them in a 
huge machine where a ram strikes the red-hot heads. 
‘This operation refines the grain structure in the head, 
straightens it, and forms the valve seat. 
‘Valves then pass through other grinding, machin- 
ing and polishing operations. Each stem is ground 


A grinding room tn the Ford valve plant im Nortel, Michigan 


operations 


ONE FORD VALVE 


five times for greater accuracy and smooth- 
ness. Inspection gauges keep a constant 
check on the precision of machines, 

In spite of this care, each Ford valve is 
subjected to most rigid final inspection. Amplifying 
gauges check the stem for roundness within two 
ten-thousandths of an inch. Similar gauges check 
diameter. 

Other inspection equipment indicates the slightest 
“run out” of seat and checks stem end for square- 
ness. Then the valves go into « constant temperature 
room where they are inspected for length. 

While the difference in length of a valve stem under 
normal temperature changes is very slight, measur- 
ing valves in a room where temperature is controlled 
indicates the precautions taken in manufacturing 
Ford parts. That is why it pays to insist on getting 
Genuine Ford Parts for your Ford car or truck. 


Leng of wales ecbed ender se ering prewar’ 
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Six Kinks for Car Owners 


Plug-In System for Emergency Lamp 


HANDY outlet receptacle for a porta~ 
ble trouble lamp can be installed 
easily in one of the rear-spring in- 

spection holes located on the splash pans 

‘of most older-model cars, Bolted 

and connected into the light 

will always be ready to receive a standard 


Removing Wrist Pins 


JSSTEAD of trying to knock a stubborn 
‘wrist pin loose {rom its piston, use an 
crdinary'rat-tall ile in the manner 

Simply clamp the piston in a vise, fasten 
the file ina brace, and insert the file tip 
the hole in the virist pin. A pulling and 
turning motion will draw thepin out EN, 


Piston 


plug attached to the end of the trouble- 
light wire. If desired, an outlet can be 
laced on sach side ofthe at. On cass 
aving no inspection holes, the receptact 
an be mounted under the dashboard, on 
the motor cowl, or on the floor boards, 
as convenience may di 


Pulling Balky Wheels 


ASTER tying, without success, several 
‘of the approved methods of remov 
ing wheels, I devised the rigging illustrated. 
It consists simply of two long pieces of 
lumber (wo-y-fours) notched at ther 
outer ends, a length of cable, and a regu- 
lar tire jack. Due to the leverage of the 
boards and the power of the jack, a single 
hammer blow freed the wheel —T.W.B. 


Pilot Light Warns of Ignition Trouble 


ESIDES indicating whether or 

not the generator cutout. on 
your car is operating, the pilot- 
fight arrangement shown also serves 
as am ignition-key signal. Lighted 
With the motor running, it shows 
that the ignition is on but that the 
foes, cia, ee 
lighted with the motor runni 

icates that the generator is op- 
erating and the cutout is closed 
Because it also glows when the 
ignition is on with the motor not 
Funning i provides a good tlle 
that wi 
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Motor-Wise Readers Pass 
Along These Time-Saving 
Ideas That Simplify 
The Problem of Keeping 
Your Automobile In 
First-Class Condition 


Easy Gas-Tank Repair 


Y MAKING use of an ordinary thumb 

tack, pin holes in the bottom of a gas 
tank can, be soldered easly without 

the tank from the car chas 

Fie drain the gasoline and clean a apot 
around the hole. Then flux the spot, take 
a brass thumb tack, and, after fluxing the 
tack and sweating solder on the shank, 
insert the shank in the hole and hold it 
there with the tip of your soldering iron. 
Finally, replace the iron with a screw 
driver and hold the tack in place until the 
solder hardens —N.E, 


Shirt-Sleeve Protectors 


ROADSIDE repairs and clean shirt 
sleeves are a poor combination, even 
‘when the car owner takes the precaution 
of rolling up his sleeves. A simple solution 
is to add a pair of emergency sleeves to 
your tool kit. By cutting a pair from an 
‘old shirt and adding elastic tape at their 
tops and bottoms, you can provide your- 
self with a pair of ‘sleeve covers that can 
be slipped into place easily. If preferred, 
a regular pair of fabric arm guards can be 
Purchased for the purpose—D.J.AJ. 
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Mousetrap Photography 


‘OST amateur photographers at 
some time or other have an over 
sar iiming desie to make closeup 
jotographs of wild animals or birds. Per- 
i me a bear or der in oe of the 
national parks, oF & squirrel in a nearby 
wood Jot or just an interesting birds nest 
‘out of reach in your own back yard. Tt is 
very easy 0 make a good close-up photo- 
faph of any subject that will not allow 
{You to approach it merely by using some 
String and an ordinary mousetrap to oper 
ate the shutter of your camera 

‘One of the accompanying illustrations 
shows a mousetrap photographer prepar 
ing to take a picture of a bird's nest, Ex- 
actly the same method could be used, of 
course, to get pictures of birds io a garden 
bird bath oF entering a bied house 

Tn this case, the camera was first fo- 
cused upon an object on the ground about 
the size of a bied's nest and set at stop 
F/16, shutter speed 1/25 of a second, 
Panchromatic im was used. The tripod 
legs were next strapped to three long poles, 
and a string was tied to the camera shut” 
ter release. This unusual tripod was then 
raised to the correct focus or distance 
from the camera to the nest, 

"The string from the camera shutter re- 
Tease was tied to a mousetrap, which was 
clamped to a stake driven in the ground; 
and the end of another long string was 
tied to the bait hook after being. passed 
through a screw eye in the end of the tap 
as shown Jn the detail photograph, ‘The 
trap was set in the usual way. With this 

rangement, a light pull on th long sting 
ill spring the mousetrap, which in turn 
pulls the camera shutter release and there- 
by automatically takes a picture, even 
though you are hundreds of feet away. 

Here are a few tips for the amateur to 
remember when making a set-up of this 
kind, TE your camera is of the kodak type, 
set the focus for 3 or 4 ft, with stop F/s, 
shutter, speed 1/25 of a second. This 
Should be about right with most film; howe 
ever, I am taking it for granted that itis 
bright day and sunlight is striking the 
nest. Ifthe sun does not shine on the nest, 
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it is usually possible to reflect it on by 
‘means of a mirr 

‘When you have your tripod set up, itis 
1 good idea to guard against slipping by 
tying a rope from leg to leg to act as a 
substantial tripod brace. 


A SURE-FIRE WAY 
PICTURES OF BIRDS AND 
IN THEIR NATURAL SURROUNDINGS 


TO SNAP CLOSE-UP 
ANIMALS 


By RicHarRD W. RoLpH 


An important thing to remem 
bers not to have the string tight 
between the shutter release and 
mousetrap. Have just enough 
slack in the string so that, when 
the mousetrap is Sprung, it will 
pull only the shutter release and 
Will not jar the entire camera, A 
Tew preliminary experiments will 
show how much slack is required, 
[Although T have described only'one sets 
up, the same procedure and method can 
tse 'used when taking close-up photographs 
of any timid wild animal, One variation 
{s to place some food or something sweet 
so as (0 attract the animal into’ focus 


Arti 


WITH otter te 

many" artistic si 
sraphs may be taken. The 
{inglexample was made as follows 

"The table was covered with brown 
paper, held tothe wall with thumb 
ticks and allowed to hang in & natural 
curve. The brass candlestick was placed 
la the center of the table; the glass, half 
filled with ink, in front and to the left. 
‘The camera was set up directly in front, 
6 ft. from the candle, pointing down at 
bout 25 des. towards a point 2 in. be- 

mw the wick. Focusing was dove on 
the nearest part of the candlestick. An 
‘exposure of 20 seconds at F/4.5 on pan- 
‘tomic film was given, but 15 seconds 
‘Would have been more nearly correct. 
‘The film was developed in fine-grain 
developer and fixed and washed in the 
‘sual manner, 

Tn this work it is best to use some 
type of yellow-semsitive Slm, and an 
7S of faster lens. A good tripod is also 
sential —Roxato L. Teas. 


tic Photos Taken 4y CANDLELIGHT 
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‘ANDID snapshots show people as they 

really are—unposed, natural, doing 
things. And Kodak offers complete equip- 
ment for such pictures—camera, film, 
enlarger. 

Kodak Retina, the up-to-the-minute 
miniature camera shown here, has a fast 
.3.5 Jens and an accurate timing Compur 
shutter. Compact—it can be carried and 
used without attracting attention. Com- 

jlementing the camera. . . three speedy 
Kodak Films anda miniature enlarger. 
See the Retina at your dealer's. 


ENLARGER 
“The Kindab Mintature 
E h 


Wiachen, 


Apapercabinet base 
ts optional equips 


KODAK RETINA 
Today’s big bargain in miniature cameras 


‘The Retina costs about half as much as other cameras of simi- 
lar range, And it offers every desirable feature. 

Tt has an automatic film-measuring device that counts the 
pictures you make—prevents overlapping, wasted film. Ite 
Compur-Rapid shutter splits seconds up to 1/500 ... Its brililane 
J3.5 lens admits ample light for fast exposures outdoors, or 
Tor “candid” pictures under artificial light. You get 36 pictures 
=24x 36 mm.—on each roll of film. 

All these features make the Retina a photographic master- 
plece, yet it costs but $57.50. 


FREE: 4,ck!et 
$ you'll want 


Komax surer x rium -.- 
oreandid pictureniadton 
ight --om thestage.-= 


Adare: asa 


OCTOBER, 1935 Pear mextion Porous Scrsce Monty whem onroering etcetera i 


oven n 


Electric 
Furnace 


MADE FOR TWO DOLLARS 
It serves many purposes in the home 


workshop ... Can be used for melting 
metals, brazing, tempering, and baking 


SUBSTANTIAL electric furnace for 
melting metals, heat treating, braz- 

, slassmaking and many’ other 
uses can be made by the home mechanic 
for less than two dollars. Various types 
and sizes can be made; but a good general 
utility furnace, going to about 1,800 deg. 
F. on 700 watts, will have a heating cham- 
ber about 3 in, in diameter by 6 in. deep, 
Tt will take a 234-in. diameter fire-clay 
crucible and will melt (wo or three pounds 
of metal, 

Obtain a tin can at least 6 in. in 
ameter by 8 in. deep. If a paint can is to 
bese, serape off or burn out every trace 
of paint, 

‘good material for the outer Vining is 
a mixture of equal parts of Portland 
‘cement and asbestos pulp. This latter is 
a dry white powdery material that can be 
‘bought in bulk for a few cents a pound at 
moat large hardware stores and furnace 
repair shops. About five pounds of eac 
wit be needed. If, however, the asbestos 
pulp is not obtainable locally, an equal 
quantity of fine sand may be substitut 
although sand is not s0 good, The i 


By Leo G. HALL 


sgredients should be mixed dry. Knead out 
all lumps and continue mixing until the 
perder is uniform in color throughout 

‘add water a little at a time and 
knead until the cement is a moist, crumby 
mass, but not so wet that water can be 
squeezed out of it in the hand. Ram a 
layer 14 in, deep into the bottom of the 
‘can with a heavy stick or iron bar, using 
considerable force, This layer is a solid 
support for the form to be used in making 
the cylindrical part of the lining (Fig. 1), 


‘HE form, 4 in. in diameter by about 

8 in, long, must be made collapsible 50 
that it can be drawn out after the lining 
has been molded. A piece of pipe or tub- 
ing, oF an old bottle, 33% or 4 in. in di- 
ameter, tightly wrapped with asbestos paper 
to build it up to the required size, will 
serve the purpose. The asbestos paper can 
be held in place with a few turns of fric- 
tion tape. Most large hardware stores sell 
asbestos paper for a few cents a square 

yard, 


DROP CORD|/ LAP AND WIRE PIPE CORE. 3 The form, which 
TO LIGHT2<q CONNECTION az. should be made be- 
\ x fore the cement is 

aseesros __" P 
wears ‘moistened, is set up- 


THE COIL WITH 
STRONG STRING 
AROUND FORM: 


PAINT CAN 


RESISTANCE 
colt 


COIL OUTWARD 
AND UPWARD 


FIRE CLAY 
FASTEN END 


WIND WIRE BY 
TURNING ROD 


gt 
tes BY HAND ig d 


Cutaway view ofthe furnace and method of winding the resistance coil 


2 


eal 


BEND ENDS OF _| 


AND PULL TIGHT 


right in the center 
of the can, on the 
rammed-in’ bottom. 
The cement then is 
rammed in around 
the form as com- 
pactly as possible, 
Take care to ram 
equally on all sides 
of the form so that 
it is not crowded 
away from the cen- 
ter. To obtain uni- 
form compactness 
and heat insulation, 
the cement should 
Be pt by leery 
1 in, or 

Ram in each layer 
thoroughly before 
adding the next. The 
Tining is built fush 
with the top of the 


To Hook 


SstenicHRome x 


‘an and may be finished off with » putty 
Knife or trowel. For finishing, have the 
cement a lite more moist. ‘The core is 
then pulled from the form, and the as 
bestos paper torn out. 

Give this first lining about a day to set 
before molding the inner lining, It must 
be kept moist while setting. ‘The setting 

hastened, if desired, by painting 
the surface with & coat of water glass dit 
luted ‘with an equal volume. of water, 
Unaliluted water gas is too thick to pene= 
trate the pores of the cement, 

"The furnace is now ready ior the inner 


fining, into which the electric resistance is 
molded. ‘This resistance should consist of 
40 ft. of No. 18 nichrome V wite or 36 ft, 


of ordinary ‘No. 18 nichrome wire. The 
former is better because it oxidizes much 
more slowly and has a much longer life, 
A smaller, shorter wire having the same 
resistance could be used, but it would not 
last nearly so long. The wire must be 
coiled on a 34-in. round rod about 2 {t 
Tong: Ia bick-geared lathe f not handy, 
this coil may be, made by mounting 
beast dil i a vise, clamping the rod i 
the drill chuck, and turning the crank with 
cone hand while feeding the wire onto the 
rod with the other. It also can be made by 
citting a notch in the end of the rod with 
a hack saw (Fig. 3), slipping the end of 
the wire into it, and turning the rod with 
the hands while winding the wire upon it 
‘The wire must be kept tightly stretched 
to make a close coll 


BOUT 8 in, of wire at one end and 2 

the other must be left straight, 
‘The coil is slipped off the rod and stretched 
‘out about 6 ft. Take care that the stretch- 
ing is everywhere uniform, and that all the 


tums are equally spaced, The coil must 
row be wound on the form for the inner 
Tining. 


This inner form, like that for the outer 
lining, may be made of asbestos. paper 
ipe core s0 as to have a 
and a length of 8 in, 
(Fig. 2). “The long end of the resistance 
coil is fastened 34 in, from the bottom of 
the form by looping 4 strong string around 
Hand ying the ends around the orm, as 
shown, ‘The coll is then wrapped tightly 
around the form (Continued om page 82 
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| CROSSED ANCHORS FRAME 
PICTURE OF SHIP 


Plywood, rope, and ds 
bined tn’ mabing thin naulcal ple 


YOUR favorite ship picture or an enlarged 
photograph of a ship oF ship model can 
be given a nautical setting by mounting it on 
plague like the ove shown, 

Make a patter on Wrapping paper, trace 
it on a plece of 4-In. plywood 19 by 24 in, 
cut the outline to shape, and make the holes 
Indicated. Cut another piece of plywood the 
‘ze of the picture and glue it centrally on the 
face of the plague. ‘Then give the face and 
tedges of the’ plaque one coat of ‘white shel- 
hae 

From an art store get two IIb. cans of 
molding clay and a small can of atipple clay 
Roll large dab of the molding clay between 
‘your hands until soft, and build up the an~ 
hors with it. Tacks may be placed in the ply 

clay Is 
are 


mide Niher than points B 

‘ayer of stipple cay from 1/16 to 4 in 
thie put on the plywood between the an 
thors and the board on whle the picture 
{o'be placed: Use a small, silt brash to get 
the atipple elect Allow from 24 to 18 hours 
for dying, then sandpaper the rough plac 
on the anchors 

‘Next mix aome gold bronze with “banana” 
cil and paint the clay and the edges of the 
plague When this dry, mix some burnt ums 
Fee'with turpentine and paint as before. Let 
this Set about a half hour; then wipe of the 
Apple: work with a rag. Wait another half 
Hour and wipe the anchors, which should be 
arker than the stipple. 

A pleasing effect may be had on the tiple 
work by daubing on of! colors that will kar- 


2 +N sQUARS 


ourunes” 
‘Panel the se of the picture tx lied” 


rmonize with the colors in. the picture and 


‘The picture is now glued in place, anda lit- 
te loor wax is spread over the face of it with 


Diagram shows 
burner, heat 
directing shut. 
ters and ‘rem 

‘ible fuel tank 


Yow WEAT-DIRECTOR 
burns vil- Felenled shulllers. 


tented saiters on then sides of th Hoa 


direct heat rays at any angle! Myitiont ange DIMECE heat Faye 


TLSRED 2 eet that piv comfort 
reall over the country. Here's modern 
mat ashes, withou 


meeting balla, The pew 
Director combines the best features of 
hoth circulating and radiating method 


and directs heat rays where you please. 


opened on one or more sides i 
‘dently, sending radiant beat to warm 
ootstool or davenport as needed. 


When the shuiters are closed, the heat 

jes through the top-grillework to circus 
Tate evenly through several openly com 
nected rooms of average sine. 


‘The Heat Director ha wing burner 
that uses inexpensive No. f Light Dames: 
tic Fuel Oil, distillate or kerosene. The 
removable fuel is five gallons, 
‘enough for as many as forty-two hours of 


SUPERFEX 


what this means: you 
tle fre all might and gel 


Stell by tarning the dal for higher Bre. 


‘Your new Heat-Director is simple to in= 
stall: set it up and connect with a fue, 
Tike'a stove. Draft regulation is automatic. 
‘There are threo handsome new Heat- 
Directors ia, beautiful porcelain enamel 
finish in rich Burled walaut design, also 
several radiating models 


Ask your dealer for a demonstration. 


For one-room chilly 
spots, see the smart 


SEND FOR NEW 
BOOKLET 


| 
| the fingers. Two pieces of ¥e-in. rope 6 ft. 

| Jong are nailed on, and tied, as shown, then - - 

| pained gold bronse—J. P. Kerr Se 
OCTOBER, 1935 ‘Plea mention Porcton Scutsce Mosruty eben axrcring avartizcment inthis maaziur oy 
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WOOD ans 


=) 


called Plastic Wood, is the wonderful | sbeut 56 the eae. 

new discovery for’ resetting loose | jhe lhe evs, cating fas been com: 
ting loose | jieted, clamp a straightedge along the eds 

bathroom fixtures, loose tiles, filling | Ef'the drawing and saw through the pad with 

cracks around bathtubs; cracks in | a miter or back saw. Place the parts thas 

shelving, drainboards, holes around | {ret s the box lid uni ll four edees have 


Pines; damaged toilet seats, base: | 
wd racks, leaky windows; fill ld | 
screw holes, holes around wiring, 
cracks in porcelain, cement, and 1001 
other uses. Just press and shape this 
patty preparation into place and ji 
it dries quickly to hard, permanent | Take a piece of 


See 


Lh 3 


if 
i 
aH 
Ho 


‘USE THE GENUINE | cement, the sawed-out parts on 
Genvine Pate, Woo ital wood in| fe de of th tre dev. 
ty form; when dry it isbardy q " 
onl tha cin te worked i Bay ood 
‘Ona lathe, sanded, carved-will boil nails | tay, be fl 
fand serews without splitting, cracking or | cack fer, 
rumbling. Genuine Plas Wood ‘will f- 


z 
he 
Lt 


ith cheap mineral fers: Alvaye ane for 
with cheap mi jays ask for 
TheGenuineat 

all leading | 
hardware 

Dalat or de 

Partment 


PLASTIC WOOD Fie 


THE ART OF MAKING INLAID PICTURES | 


d from poze 61, 


with a soft rag, Each coat should be allowed 
‘ten or fifteen minutes, then be rubbed | 
perfectly dry. Wait at least twelve hours be- 
{ore applying the next coat. The mare rubbing, 
the greater the sheen, Bleached linseed oil does | 
rot darken the wood like boiled ol 
in “wooding,” that is, in selecting the dif- | 
ferent veneers, the light-colored woods are the | 
und, and the pieces gradually become 
darker until the dark woods form the fore- 
round. For instance, the aky is the lightest 
in color, and water is'a shade darker no mat- 
ter in what part of the picture. There are also | 
‘occasional pictures in which the general rule | 
is reversed. Only from experience can one ac- | 
ire the art of wooding. It is advisable for 
‘beginner, after making the picture "Shady 
Cover" to purchase desizns accompanied by 
the woods. Two or three stich designs if care 
fully followed, will give considerable practice. 
‘Wien necetary, vencer may’ be satned be- 
fore being cut, but I have never required this 
artifical aid in making up a picture, Small | 
Pieces may’ also be shaded by scorching them 
slphly in bot sand, but the sume elfect can be 
obtained more naturally by choosing wood in 
‘which the color varies from light to dark. 


NEWS OF GUILD CLUBS 


Cons have just been chartered in Auburn, 
Cali, and Collingswood, N. J. Ray O'Reilly 
£ ot the fst and Sica J Roe 
inh of the second. 
‘Middletown (Conn.) Homeworkshop Club. 
AL the annual exhibit James He ‘won 
the Popular Science Cratwork Medal fy 2 


Topeka (Ken.) Homeworkshop Club. The 

‘sweepstakes prize in the country-wide 
Fird-house contest, of which this club was one 
of the sponsors, was awarded to Dale Calhoon, 
ff the Washburn (Topeka) High School. His 
fotry was a martin house built from Popular 
Science Monthly plans. 


” 
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MODEL MAKER'S CABINET | 
FOR UPSTAIRS USE 


errs Money shouts 


fo tome shelving for various small sundries, 
‘Two inexpensive. all-metal cupboards were 


therefore purchased, $ ft. 6 in. high, 14 in 


eae a §=where a dime buys this!” 


be found in most department 
of three-ply 


furnishings stores 
or the tool rack T cut a pies 
wood 40 in. wide by 30 in. high. On this I 
erewed three 4 by 1 im, battens, with short 
pieces of varying widths between'the battens 
Ind the panel s0 that the tools could be in 
Serted in'the openings as shown, ‘The lowest 
batten is 6 im. from the shelf, and the 
are cach 8/4 in. bigher 


Next, T cut two 1 by 2 in. batten 
xrewed them vertically to the back 
cupboards on the inside corners, leavin 


T also cut a shell the tame 


ten the cabinets in such a. way 
that the shelf would slide undee the pan 
fupport it from the bottom, Washers 
| be'tned under the heads of the 
fastening the battens t 
vent their pulling thro 
‘When the batte 
cabinets upeigh 


‘screwed that 
omeane to help te li 
the wall, Another shelf may be 
| Inidor fastened ‘across the top, and another 

ower down, it you wish, but T use the space 


Ratew Brttauy, well-known motion picture star, Union Leader smoker since 1982 


| atthe bottom for my scrip wood bos and the > USED to buy tobacco on the enjoyment than any fancy pipe 
For heavy that will not go in th theory that the more you mixture I've ever smoked—and 
Habe in the cabjests and ins pay, the more you get. Then I itcosts me one dime. When you 


large hooks made of stif‘wite. There are als 


A hummlce ef cup hooks screwed ints the bat. | learned thatmyarithmeticwas — halve your expense and double 


tens—P. ON all wet. Because the mellow, your pleasure—that's the 
ATTACHING INITIALS TO | old Kentucky Burley in Union \d of arithmetic I'm fond of. 
CELLULOID RINGS Leader packs more smoking (Great in cigarettes, too.) 
Wants making a exluloid ring as descr tia a, 
Thi 


imponsie to remove, because y 
{sh the ring around the small initials. My p 
ibs follows 

‘Cut the desied initials in thin cell 
a contrasting color to the front 
the initials on the front piece (w 
be perfectly level) with ordinary 
the alue from the edges of the inital wit 
polated Knife. Then half fil'a metal 

| Seth acetone and, holding the back of the ring 
between two fingers, dip the front in the ace 
tone tll the initials are covered. Hold the 
for balf minute; then ay it down to dey 
thoroughly. ‘This welds the initials on the 
ting E, F. Trove 


AMERICAN SMOKE 
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Tam very first time you build anything 
with Genuine Masonite Tempered PRESD: 
WOOD you'll discover a lot of new features 
you never knew could exist in construction 
material. 

In the first place, t comes in boards with 
1 surface of iron-like hardness and marble. 
fimoothness. ‘Yet it can be cut or sawed 
‘with utmost 

Secondly, it is absolutely grainless, and 
moisture-reasting. Tt will not warp, chip, 
‘plit of erack. 

Thirdly, Genuine Masonite Tempered 
PRESDWOOD possesses a pleasing natural 
‘warm-brown finish which can be used with 
‘out further treatment. However, varnish, 
Faint, Incquer or enamel can be applied if 
esired. 


Fourthly, whenever and wherever you 
buy Genuine Masonite Tempered PRESD- 
woop you will find it absolutely uniform 
in quality. 

Genuine Masonite Tempered PRES: 
wooD ia available, from leading lumber 
Sealers in" 
Send in the coupon below for a sample to 
experiment with in your own shop. 


STRIP HELPS TO FOCUS ENLARGEMENTS 


THEN wing photographic enlargers 
which do not have the automatic focus 
ing feature, itis often rather difsealt to get 
the image ‘on the enlarging easel exactly in 
focus. Much time is lost in focusing, and the 
eyestrain is considerable. A device to aid in 
this part of the work can be made quickly 
(Cut a strip of paper, preferably black, about 
2 in. long, the width being one fourth the di- 
ameter of the enlarger lens. Put this strip 
across the front of the lens as shown, and se 
are it with a rubber band. When the image 
is out of focus, two nearly superimposed p= 
{ares wl beeen thee ta he pit 
fof correct focus i approached, the two. ple- 
{tures will blend into one. OF course, the paper 
Strip i removed before making the enlarge 
ment, although leaving it on will do no harm 
except to lengthen the exposure required 
you prefer to make the device of metal, 
cut a piece from a discarded flm-pack holder 
and bend the ends so that they will pres light- 
Ty against the Jens barrel —W. C. Vesta 


for 814i, model 
‘of a ocean freighter, price 25 cents 


ELIABLE blueprints are the best guide- 
‘sts you can have in your home work 
Here’is a selected st of the famous 

ax Serrsck Mowritty blueprints 1f you 

‘nat find what you wast, send a self-d- 

rosed, stamped envelope for our complete 


SHIP AND COACH MODELS 


(rere's these meee See pase #3.) 


Aira Cy 
ne 


ease 
et Ep Tea Gi hall, 


oe 
Short Wave Converter Unit 17 
FURNITURE 


BOATS 


Soyer Kayak, with 
i me 


Sora Palau pater 

Sera Cal 

Seca abd os 1 the Smt of the Lives 
Aout coe werk th rogue Yo il ees or paler 


MISCELLANEOUS, 
Dell's House, Colonial, 72 2 
Belts House’ Furniters, 73 
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TWO CIGARETTE BOXES 
(Continued Jrom page 63) 


| MR. SOVICH 
CANNOT WORK 

WITHOUT A 
SINGLE ONE OF 
i Wwe THESE PRODUCTS 


‘Trimming the sides alter they are glued ow 


section, having flats in their ciréumference. 
“Most of the finishing may be done on drum 

d disk ing a fine grade of paper 
of forming and No. 00 for 

riding the inside of D and Bi, 


SOs eden 
mus 


Cover the filer with several coats of sbeliac 
for with rubbing varnish—Doxato A. Price 


MAKE YOUR WORK 
Cassie 


UNION BRAND EMERY 
Lorn 


al work 


which 


ject. In decorative m 


‘ARBORUNDUM AND 
ALOXITE BRAND WHEELS 


| 
The outside may be Rnlabed on a diak nander 


ELECTRIC ROASTER 
(Continued from pus —t. 
ing the wood. Bore holes through the uprights WHEELS © STONES 


and run the aeires from the electrical pancle 


trout tee hols, aed dunce roash isis | ABRASIVE PAPER AND CLOTH 
{nthe base. | 

Place the shaped toppeces over the panels 
‘Mount the base on rubber-beaded tacks, and 
pita switch either on the base or inthe elee- 
trical cord itself. A tin drip pan, made to tt | 


CARBORUNDUM 
between the uprights, wil protect the base. | 


‘To tee tum the creat of, place one o | BRAND 
peg aE a = PRODUCTS 
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THE CARBORUNDUM CO, NIAGARA FALLS, N.Y. 


COMBINATION BENCH 
STONES 


ine Porcean Scrence Monn when ensvering edvrtiements i his mapain. n 


Mew 


home cecoriling 


in colors that fit its style of architecture and 
its surroundings—if you want a different 
color scheme for any particular room—go 
to the dealer who sells Lowe Brothers 
Paints. 

He'll make it easy for you to select just 
it by showing you the Lowe 
ictorial Color Chart”—fall 

lustrations of various types of 


houses and every kind of coom—all painted 


with actual paint. 
Juseturn the pages ofthe™Pictorial Color 
Chart” and you can compare the effect of 
‘one color scheme with another. You can 
see exactly how different color combina. 
tions will look before a single stroke of 
painting is done. 
Select your colors with cere. And be 
doubly careful in selecting your beand of 
shows that many “cheap” 
nach ss OF wae nal 


aloes are 90% flt-forming solide solide 
that remain on the surface. Lowe Brothers 
paints cost less in the end. 

‘Ask your dealer to show you the Lowe 
Brothers “Pictorial Color Chart” today. 
‘The Lowe Brothers Company, Dayton, O. 


e 
ae 
PAINTS @ VARNISHES 


aatity Unserdesed Stace 1869 


73 


TW itronnere iar rece in 


FUTURISTIC 


Clr Schemes Flash Light 


OF CELLULOID 


MADE 
AND WIR 


ELLULOND from an old aside cur 
tala or muy ether lea elo 
ted for making the modest 

we poctet sae fash fight shown In Fis: I 

TS 'hte'a senting appearance rset 

minature Tela colt tnd. could be 


ble 2.S-volt lamp with solid 


lass bulb, casting a prefo- 

{ewied spot beam (although 

‘an ordinary bulb would do) 
First get a. 6-in. plece of 

$n hardwood dowel. Wind 

this closely with ther 

20 copper. wire or No, 


r 


| brass "wire, ‘the ends. being 
held in holes in the ends of 
the dowel. Around the wire 


‘eluloid & “welded” into a solid case around 
the wire with a solvent consisting of oe part 
amyl acetate (“banana oll") and two parts 
Scetone. Paint this mixture on the first three 
inches of celluloid to be wrapped (Fig. 3) un- 


(er the plug shows fn 


Fig. 1 (at tet). Unbreskabie | 
7 


3 (above). Paioning a 


til it is quite flesible and’can be wound on 
‘eithout aie bubbles. The softened surface will 
Sil the depressions between the turns of wire 
For wrapping the remainder, use plain ace- 
tone, rolling up the celluloid’ immediately it 
1s applied. After ten minutes, carefully knock 

it the hardwood dowel core, and allow the 
se to dry over night 
emooth the outside, particularly 
‘bythe ridge. Fini with fine 
Sondpaper, and restore the gloss by painting 
‘with acetone, Trim the ends to give a length 
ff about § in 

‘To make cap for the bottom, wrap and 
‘cement a narrow strip of celluloid around a 
Sort, flathead screw. When this plug has been 
built 'up to form a father loose fit inside the 
case, ‘wrap it tightly with copper wire as 
Shown in Fig. 4. Apply acetone so that the 
wire will sink into the surface; also tee that 
the wire makes good contact with the screw. 
(Cut two. pieces of red celluloid toothbrush 
handle, file them flat, and cement the edges 


together (Fig. 5). Round the piece with a fle 
land cement i with acetone to the wire COV 
ered plug, which Ots into the bottom of the 
‘cue as shown in Fig. 6. The turns of wire on 
the plug, and in the case, serve as threads, 
When the flashlight is completed, a turn of 
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Fig. 6 The plug, with disk attached, fee 
ike ascrew fne'ene end’ of ube aah ight 


the eap makes contact and flashes on the light. 

"Around the threads of the bulb, wrap more 
turns of wire; then wrap with a harrow steip 
of celluloid, ung acetone for ceme 
forms a socket fitting tightly in the 
case, Figure 7 shows the socket partly made 
Tend the end of the wire into a loop so that, 
when it is Inserted in the ease, it will make 
contact with the turns of wire in the later 
Cement, the socket’ in place with celluloid 
scraps dissolved in. acetone 

‘Attach a heavy pencil lip. To do this, cut 
away that part of the clip which ordinarily 
passes around a pencil, leaving’ only two 
Bong, Those may’ then’ be presed int the 
Ws a novel way of using the 
0 upright lamp for temporary 
lighting. Wrap a 194 by 5 in, strip of cellu 
Jold into a tube that fis the top of the ease 
tightly. Tn one end of the tube cement two 
celluloid. disks, Frost” the taside of this 


| But soon... 

| they changed 

ihe ee || this ugl 
| nickname 


shade by rubbing the celluloid. with sand- 
P 


Suggestions from readers are invited in 
fard {0 making craffiwork projects from cel 
Tilotd and other modern plastics either bs the || 
form of thin theets-or rads and tubes 


CELLULOID SIMPLIFIES 
SHIP MODEL MAKING 


Ts cowsraverixe numerous ship model, I 
have ound it diicult to paint’ the cabin 
doors and windows nestly om wood. Te was 
always a time-comuming job and the results 
were never quite satisfactory, Now I make the 
dry nd wad om an ety of thet cl 
lulodi—not dear, but preferably of a cream 
or ivory color. An advertsing calendar and 
an old eluloid card tray have provided max 
terial for several models. The strlace i pre= 


Don't Iet adolescent 
give YOU a hated nickname! 


Between the ages of 13 and 25, important 
glands develop. This causes disturbances 
throughout the body. Waste poisons get 
into the blood and irritate the sin, making 
it break out in pimples. But you can clear 
these skin irritants out of your blood—with 
Fleischmann's Yeast. Then the pimples 
disappear! 
Eat 3 cakes a day, before meals! 


pared by ‘rubbing’ ik with ine sandoaper. 
nes may thea be drawn on it with inky oF 
pint may be used if preferred. Whea this has 
Been. done, apply a protective coat of clear 
varnish and cement’ the eelluloid in place 
Cream’ or ivory colored celluloid also fs ex 
cellent for ship-model name plates and for in- 
lays for various purposes —E. A, Dasseex. 


Please mention Parcean Sresce Mowry 


eeeeren adtertnoments 


i 


BOY, YOU PEOPLE 
SURE ARE LUCKY 


A Writes Jack Murphy 
‘of Hamilton, Ontario, Canada 


| PAY $2.70 
FOR 1 LB. OF 
EDGEWORTH 
AND FIGURE | 
AM GETTING 
MY MONEY'S 


left to smoke. Put a load of the average. 
tahoe inthe bbe end tobe bol des 
puffs and there i nothing lft but. 


MURPHY is not the only 
‘one who feels Edgeworth is a 
bargain at the domestic price. Many 


they are Edgeworth hours—which 
is the most fragrant, enjoyable thing 
ever said about pipe tobacco. Larus 
& Brother Co., Richmond, Va., 
‘Tobacconists since 1877. 


On your radio, tune in om WRY, the Edgrsorts 
‘Tohsces Seton, 120 Kilecees 


80 


NEW KIT CONTAINS MATERIALS FOR 


eA Freighter Model 


RUS. cruiser Tasealoone, |Nicinn 1.00 
T. USS. Brootiys, armored cruiser in 


Spanish American Wat, Blreeeensenor TS 
, ipenile, the shi in 


“Teeasure Tse 


2M, Ocean Freighter, Ultermnrns 150 


MISCELLANEOUS 


HIS month we add another low-priced 
grin A oy Sv, 1 cota, yt ol da iced 375 
Pri tre of tf mous warrbuit wit tat drawer, 10/4 i, wie S35 Tn i 
‘ign known a8 "Hog slander aay to sacabe and sain cid S13 
‘No. 6, Soi rock maple battery tale, tp 

States or Canada 


40 1032 in, bight 2274 In, Ready Wo assemble 
‘he mod of the ful bull type. Sele 


‘ind sain included. = 690" 


sugar pine is provided in the kit for the hull Whitting tacks 
EP eiacke supply Sl th olee hecemary raw Ser, Il zoe est of ce Mota Rive ba 
‘an ample supply of all other saw Witnda, dd $0 cents to al prices marked wich 


IT R—Materiale 


UST? 


‘watertine model of the Tuscaloosa 


E. Battleship USS 
Teras, St 


Gos 
EE. Same with bul hits 
somed ces 
"O. limbetham saloon 
Revenge, 28mm 61S 


GG.” Same with bal 
blocks shaped 13s 
‘L. Farraguts Sage 


ins sawed to shape: 
'V.. Clipper Sovereign of the Sea 
bball, with Wis sawed te shape. 
Y. Trading schooner, 17}é-in. bul 


a8, ,U_S Detrover Preston, 3115-0. bu SP Pac Ree Hee vor, wy. | | 
at Lag Please send ome it, for 
wh ai ene eed hich Fiacle $, (or wad €.0. D. 12) 
SIMPLIFIED SHIP MODEL KITS iene : 
F. Liner SS. Menleften, 12a 100 | 
Hi. Croser CSS, fndianebalia 12a, 1.0 “om 
heen = | 138 —pacmee ts : 
(Gekko 
MODELOF-THE-MONTH KITS eo egy ih ion 
2M Aircraft carer Seats, I8n.... 100 | pase cy ha arise 
Bet oo. Ther mae ay 
N. Foor US. desioyers cach 63m. 75 | feted Siac Case, 


. Liner SS. St Lewis, Hla 1.00 


=) 
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REMOVING A BROKEN TAP 
FROM FINISHED WORK 


WEEN a smal ap breaks of in s model 
or instrament, it eneraly remains i 
movable even alte lot of patient labor 
Some workers advise the use of a mixture of 
Suiphurie and aitne acid for loosening ‘the 
plete of broken tap, But this eaaraes the 
{ends and even then the piece of broken 
tap fs hard to fh 

Some time ago, 1 
inadvertently, broke 
‘o-32tapind ished 
true casting. Fist, 
Tented the casting 
{oanneal the broken 
tap. While it was 
cooling, 1 seibed 
two fies across the 
canter of 14 by 34 
by 96 In. block of 
cldcolled stl, ex- 
fended the lines 
down the sides of 
the block, and put 
8 enter-punch mark 
at the intersection 
ft the cost lines 
Two ‘lines at right 
angleg er ‘so 
teribedesactlyacrom 
the ‘center of the 
lapped "hole. The 
lock was’ then 
clamped “emporanly over the hole andthe 
{wo bets of scribed lines lined up accurately 

"The block was next sweated i place with 


1 Sritng ost 


solder and the clamp removed. A dell! one 
size smaller than the tap dil for the threaded | 
hole was used to drill through the block and 
ight nto the center of the beoken tap. 


When the piece of broken tap ie reached 
with the dil it necessary to go slowly une 
Uipatth eed roken end, and plenty of 
fil "must ‘be used, "When te’ tap 
Grilled out, the pice is heated to loosen the 
tock, and’ the Hole is retapped with new 
tap to clean out the threads 

Tris is a sure and safe way to remove a 
broken tap ftom apiece of work that has 
already gone throush & series of tedious oe 
Comparatively expensive machining opera 
tions—Cuaktas He Kuccarres. 


BETTER HE’ DLIGHTS FOR 
MODEL LOCOMOTIVES 


HEN operating a model railroad at 
ight, the broad, spreading beams from 

fan open-bull headlight often detract mate 
Hlally from the realism of the model. A’ min. 
ature headlight that throws a realistic paral 
Jel light beam may easily be constructed with 
44 small view-finder lens taken from an old 
box camera or any’ similar lens 

‘The headlight socket on the locomotive is 
replaced by a metal tube of the same length, 
Tut of just che right diameter for the lens to 
slip ‘through, If the inside of ‘the tube is 
Totighened with a coarse file, the lens may be 
fatsfactorly fastened to the end with colar. | 
Jess cellulose cement, A'34-in. hole is drilled 
in the end of the locomotive, and the tube is 
soldered over the hole, The socket for the 
bulb is teansferred to the inside of the Toco 
motive and is soldered in position so Usat the 
Dll lament will be a distance equal to the 
focal length away from the lens. These small 
Jenses usually have a focal length of about 
3m, but this may be checked by focusing 
the sin on a piece of paper and measuring 
the distance from lens to paper. With the bulb 
in this position, the headlight will throw 3 
Parallel beam that will restore realism to your 
rrilroad.—Hanse B. Foot, 
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OA BY THE KEENEST 
"EYES IN AMERICA 


IMAXING One Hevere factorycheck= 
p after another 


To protect . 
nfort the edges of the Gillette 


‘are immediately 


Reputable merchants give you shot y 


‘vast majority 
shaving i 


stores here substitution is practised—INSIST ON 


GILLE’ TTE BLUE 


NOW 5 pi 25¢- 


BLAD 
O ot 49¢ 


‘Please mention Porcusx Scrxce Mosca se entering advertisements inthis mars. a 


WITH THE HELP OF 


NICHOLSON 


FILES 


Itis easy to make a comfortable, 
modern settee if you have the right 
tools. 

Among the very necessary tools 
are Nicholson Files, especially the 
Nicholson Cabinet and Wood Work- 
ing Files for shaping surfaces and 
smoothing them before applying 
the finish. 

Nicholson Files are sharp, dur- 
able, uniformly high in quality. Look 
‘over your tool kit now and see that 
it contains all the files you need for 
the coming season. Sold by your 
hardware store at popular prices. 
Nicholson File Company, Provi- 
dence, R. 1, U.S. A. 


Genuine 


NICHOLSON FILES 
Donel 


MAKING A SMALL ELECTRIC FURNACE 


ictrie furnace corner of athor's home ws 


Jn a spiral of about seven turns, 9 in 


are bent outward and upward as shown, and 
the form with the coil on it i set into the 
furnace on the cement bottom and in the exact, 
It the work has been done properly, the 
wire ends will project about 2 In. above the 
top of the can. They should be in contact 
with the outer lining, of as far from the 
Inner form as posible. “The form is now 
ready for molding the inner lining 
‘Several more or less costly high-tempern= 
‘molding cements are on the market, but 


ment floor and screening about 2 Ib. of 
throwh a piece of window screening, then 
Iuining he screenings. with 1. of Gy 

owdered fire clay. Some back-yard. days 
re suitable, but many of them will melt ia 
‘contact with the sires, which are much hot 
ter than the heating chamber itself. Tis 
Safe, therefore, to buy fire cay from a brick= 
Yard’ or a local formacemsa.. 

"The mixed fireclay and beck, screenings 
tare moistened slowly and kneaded until the 
mmisture sticks together if squecsed in the 
Hand, but is not 20. wet as to emit water 
too wet, i wil crack when baked. ‘Thin 
layers of it are then rammed ia about the 
form, but care must be used to Keep the 
Fammer away {fom the wire cls So” that 
they ate not displaced. "The. vertical wire 
‘mast ot be disturbed, and, of course, must 
Tot touch any of the’ tures of Ue cal It 
ny of the turns of the coil are accidentally 
tmaved into contact with each other, the 
form. and lay" must ‘be removed and. the 
molding besw again with the cols in their 
eht place 

‘When the lining has been molded sh with 
the top, it'may be smoothed with a trowel 
‘The form then removed, and 3. in. 
Ibyer of fire cay is rammed into the bottom 
of the furnace. “Any Boles or roughnese: left 
fm the surlace around. the wires shouldbe 
filled with fre tay, mised ‘rather wet and 
Dresed in with a patty fe 

"The furaace mnt be died for several dav 
in a warm toom before heat is applied, or 
Samay orm and. cave an crploion, 
‘After drying, ii well taint the top, but 
fot. the inade, with a coat or two of the 
SButed. water pls to harden it 

‘Avcover ii in. in diameter and 36 in, 
thick can be molded of the fire-lay mixture 


5p. The ichrome furnace is in the background 


in a tin-can cover or any convenient mold, 
It should be rammed hard. A. 14 
hole may be punched through. is cent 
fore it is dry, s0 that it can be easly lifted 
‘off the furnace with a bent wire. After dry- 
{ng thoroughly, it should be painted with two 
for three coats of the diluted Water lass 

‘The furnace is now ready to be baked, 
‘The two ends of a socket cord are connected 
to the two ends of the coll wire, Lap the 
wires and wind the joint tightly with a fine 
copper wire. Solder, of course, Is Useless be- 
feause of the heat. The plug is screwed Into a 


Tight socket, the cover placed on the furnace, 
and itis left to bake for from theee to ale 
hours. Clay does not give up all i moisture 


‘unlit i well above red heat, Some steam 
Will be emitted andthe fu 
Slowly. the frst time, After 
heats, it may be expected to reich 1,800 der. 
In about an hour ad hal 

‘meted metal of any kind or chemieat 
salts sould be allowed to touch the resistance 
fail, The furnace should be set on 8 couple 
ot ks arom Eement Ha. 

temperature can be judged by putting 
sal amount of vaio mater ftom 
ibe cape and ‘setting ther inthe heating 
Stamber. When aluminam melts, the tem= 
perature & about 1210 des, F--At'1S60 dew. 
Frorax melts; at 1,480 deg, table sai. When 
pre allver ‘mes, the furnace’ is at_ about 
11800 deg A silver coin melts at a alghtly 
lower point. Use the last-mentioned test when 
Irating the furnace the Rest time, and’ tum 
aif the curent when the coin mets. If the 
lining is very well made, the furnace may 
{oa higher temperature, bit should not be 
allowed’ to. dos for the resistance coll i 
Iikely to burn out. Ifa long heat i wanted 
at a lower temperature, the cover ‘may be 
iett pany of wholly off 

Because the current sed is lest than 7 
ampere an ordinary 1Sampere fwe ius 
‘furnace built as described bas been 

ally tse for more than two years With 
fair of tongs and some Bre-cay” crucibles 
that can be bought ata scietie supply store, 
itis valuable for many purpose. Tt has been 
teed for melting type metal, white meta, 
ne, aluminum, silver solder, brazing metal! 
Yellow brass bell metal, spectam metaly and 
‘ther alloys’ as wel 3 for bracing, tem 
Srl ook, working and annealing ase end 
Eaking’ ‘enim glaze, homemade ‘erable, 
pty" Even ite rat, spohiey 


82 


and emeralds have been made in this 
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HEN it is necessary to use a dial ine 
‘icator on a magnetic chuck, fit short 


for'a contect pola 
Liquid solder, 
bets ts useful 


1 the proper sap sae of hale is diled 
and len an ts bir n- 

fis ‘cae had by operating tapping 

iehment at high tpeed than at 


Many a good 
er too large a 


Wire ditt 
‘essary 10 
tip better by heating the points to a bright 
‘red color and dipping them in sulphur be- 
fore quenching. 


the jo 
Sao tecer 
STREAMLINE MODEL 


(Continued from page 64) 


4 sige wrench are 
they ol et a tot 


hrough the paint. An altractive color scheme 
is obtained by painting the body, nacelles and 
vertical tails light green; the wings and hor\- 
zontal tal yellow ; and the windows and tires 
back, 


Soon..New “Delta” 
Tools for Woodworking 


Delta engineers continue their 
steady year after year development 
and pioneering of new tools and new 
improvements in the motor-driven 
equipment field. Important an- 
nouncementswillbe released shortly 
that will be of great interest to all 

® Homecrafters. If you are contem- 
plating additions to your shop—be 

sure to see the 1936 Delta line, 

which includes Clreular Saws, — e 

Jointers, Scroll Saws, Drill 

Presses, Band Saws, Routers, 

Lathes, and a complete assort- 

ment of attachments, 


1936 Catalog Will 
Be Out Shortly. . 


> Within a short time the 1956 catalog of Delia quality tools will 
be off the press. It is crowded with photographs and information 
about the new line of 1936 Delta tools, It contains much valuable 
Information that every man interested in wood-working tools 
should have. It shows how Delta tools are built to stand the 
rind of production work, and yet are so low priced as to be 
Within the reach of all, bow they sive time, money and labor— 
and quickly pay for themselves, 
Mall coupon 30 your name will'be placed on the mailing st to 
receive the 1936 Delia catalog without delay. Enclose only 10 cents 
same time for Book of Practe 


ia be malted petra 
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BEAUTIFUL 


KEEP ON THERIGHT ROAD! Hardwood Panels 


Rae 


Romany 


ss te Shed On 


= _warerrroor 


@> DUCO Aousehold CEMENT 


a 


AS HANDSOME 
SINCE YOU 


TO BE 


SKINNY 


When Thousands 

Gain 10 to 15 tbs. 

Special, Quick Way 
EVEN If yu never could ain an 


2 Aisember" thonsande 


Ee iecies Pio 


WEATHER VANE TELLS 


HIILE it is practically as easy to make 
as any ordinary weather vane, the one 
ilstrated tells not only the direction of the 
wind, but ako its approximate velocity. The 
ane itself turns with the wind in the wal 
‘way, and the swinging wood- 
en disk is blown back toa "oy 
Breater of less degree rs 
‘Everyone wants to, know 
from: time. to time “which 


say the wind in" the my rrewn =< 
Ing goes. It isthe basis for his FOLD 4g, 2 orernry 
Private local Yoreast and’ 29 cavoe “Basico tion 


food indication as to whether 
{eis going to rain or shine r= 
respective of the general 


Jou suercen 


weather bureau prediction. f20 

Ordinarily there ts no weather 

vane in sight, so it pays to 2ive ou 

ut oe Up ile dimen SeSPK 
Although specific. dimen- 

sons of the type of materials noren, 


Are not important, the accom- 
panying drawings illustrate 
the author's construction and 


thick. pine, 
‘with a galvanized iron ar- 
rowhead apd two galvanized. 


apart at the end by means of 
‘2 wooden strip nailed be- 
tween them, 


Sriven into pie 


How the vane and 


epce BEARING. for 


Gharpened ends 


VELOCITY OF WIND 


‘The calibrated radial lines painted on the 
vvane, which represent the degrees of wind 
ppresture or velocity, may be accurately de- 
termined by the simple expedient of holding 
the body par ‘vane out from a mov 
Wee seteeette ‘The speed sheen ou toe 
speedometer produces 2 corresponding wind 
Dresure on the moving car and, of course, also 
‘on the gravity-controlied, swinging disk of the 
‘exposed vane. The degree of swing of the disk 
may be ‘on the wane while the car is 
‘moving at predetermined speeds. 

‘Any desired type of cross arms with the let- 
ters N, §, E, and W may be added, but they 
should’ be placed in this case above the vane 
instead of in the usual position. 

Tn observing the vane during a brisk, wind, 
the extreme degree of swing of the disk gives 
the approximate velocity, especially when there 
are sudden puis —J. DB, Gaurneto. 


pee 
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‘OWeRGING 
ENO PLATES 
igh wind) 


Sexcw 


ry hove 


weonze 


Arrowhead 
‘ointers 


sade, assembled,and mounted 
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EASILY ASSEMBLED AQUARIUM AERATOR 


AS AQUARIUM aerator of «imple and 
inexpensive type can be made as shown 
in the accompanying diagram. ‘The materials 
requited are two I-gt. bottles; 12 ft. of 34 
fubber tubing, marked 3: 4 f 

(of S4cin, plas tubing, mitked 4 

two rubber stoppers with 00 

hhles in each, to Bt the bottles; 

and either a commercial regula- 

tor and release, which cost very 

Title, or a short length of 34-in. 

ound reed, the natural ducts 

throaah which wil serve a3. an 

air release. If the latter is used, 

it'will also be necesary to use a 

valve to caotrol the volume of 


‘Tnsert the stoppers in the bot- 


of the hort has tube, and 
the bottle on top of the aqua~ 


Diagram showing way 


ium. Set bottle 2 on the floor, and put the air 
‘else in the tank Blow into the end of the 
Short tube in bottle 1 to start a flow of water 
from bottle r to bottle 2, Adjust the air re. 

Tease 10 get a very fine stream of 
‘ubbles. The finer the stream, the 
Jonger ‘he “acator will epeate 
without attention, 

As the water dually lows 
into bottle 2, ar is forced into the 
tank. When’ the lower bottle is 
filled, the position of the bottles 
‘must’ be reversed, and the tubing 
leading to the alr release trans- 
ferred from one to the other. To 
change the connections takes only 
‘a-moment and soon can be done 
Almost automaticaly. 

"The connections and stopper, of 
course should te ar-teht the 
release is properly adjusted, alr 
‘wil be supplied for hours without 
attention, The advantages of this 
‘erator are that it costs litte, re- 
Guires no current to operate, and 
‘Gan be used where there Is no eon 
‘venient outlet for a motor-driven 
aerator—Anraron E. LANDMAN, 
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SUCTION-CUP SHOP LAMP SOUTH BEND 


ape FROM ASH TRAY “ ‘* 9x3’ WORKSHOP 
Ls: PRECISION LATHE 


TTS genera tity suction-cp lamp bas 
proved particularly wseful round my (134.00 Dosen, $220 4 Month for Ht Months) 
ome workshop. i fs made from a ten-ceot | Ww NEWLATHEFEATURESfshishack erred The new 196 model © Norkaben 
auto ash tray ad has a rubber suction cup Geer Maen or mute erie tg etic 
Attached on the side so that it can be mounted Tread 
fn almost all my tools, even on the underside 
Of the band-saw table when T am adjusting 
the saw blade 

Taide is a miniature socket for the small 
style of 11o-volt electric bulb. Its necewary 
‘only to pry the rim off the ash tray, dill (wo 
holes through the opposite end for the socket 
bolts and a hole through the side for the cord, 
and reassemble. 00 SOUTH DEND LATHE USERS 

‘The chromium top of the ash tray reflects 
the ihe ute OF cure, there the 
customary 6-ft, length of lamp cord and plug 
attached. 

‘There is enough radiation of heat so that 
the bulb will not burn ost Tato lined the n= 
fide of the ash tray with tin, althouph the 
Tight is ample for most purposes without. go 
{ng to that trouble—Watrex K. Moss. 


PLATING INNER SURFACE | 
OF BRASS BOWLS FAMOUS 


HERE is so. much popular interest in 
Tammerel ‘and. spun copper or trae | MAO 

bowls tat iis of vale to know how thei 

Nie wactaces ‘of such bowls may be exaly | MIEUGES 

Plated with tow fusion metal such as fin, of 
| pevter, This type of plating sives a pleasing | (UEC 
| Sn lr, ada the se ne ree 

‘lem the bowls more suitable or bontos con- | (So 

{ines It cannot, however, be wed to pte | ae aa 
| thar that contain soft soldered. joint 

‘Remove all tarnish from the surface to be 

pltted by scouring it with sted woo, After 
Tho surface thoroushly cleaned, sigh beat 
the bow and smear the inside wih pase sol- 
sing ah ae few Srp of are 
tin of hi wrt the bore a 3 
Continue the heating. As soon as the plating — 7,7" 8", 10%, ot $1.20, $1.40, $1.60, $2.00 
fetal melts in the bottom ef the container atl Nollew Ground, $2.00, $3.50, $4.00, 
tie a pair of tongs to move the container on 
around in wich a manner that tbe piste wil 4m Conede, prices slightly higher. 
be'dstributed over the surface. A wooden ‘Ask your dealer for Disston-made ' 


Sa on hme fae : 
wir" sheds Mee Cust | Senet KEYSTONE 
Rosle Sch tah Si | pew 

“ithe ice & comsecty cove, | RENIN SE Home U 
FA Pa ong oy z 
i Sle oie te "Pa Ww 
loth. This procedure will remove all dirt and SA s and TOOLS 
soe Saat rar ears 
Sez Sieeuae mee 


epee ee A ae : Henry Disston & Son, Ine, 1010 Tocony, Phi 
a. =. alpha, U. 8. A, Canodion Factory: Toronto. 


Seems — 
“ett=st SOUTH BEND LATHE WORKS 
Saskinasicgtott! 3TH. Madioon St South Bend ods, Us A: 
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Dsens of new features 
Aided conveniences = int: 
Droved deven f 


DRIVER TOOLS fn 
Stop in at your fa 

Ware dealers and aak to see 
the’ new models. 
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INEXPENSIVE 


Incubator Cabinet 


for 


FE of the most useful peces 
‘of equipment that the ama 
eur can construct for his 

‘microscope laboratory is a small electric in 


Ne Kept atthe proper femperatare for rapid 
row, insect etsy may’ be hatched, and hay 
infos and mila cuore of microscope 
‘ratures may be hept in a Dourishing ont 
tion By redting Use thermostat the t= 
{ctor ca also be ted as an oven for keep 
ite praia wa in man ste we 
Tenatrate specimens beng 

‘Te incur ot of» wd Ds with 


‘maintaining a fonstant temperature; a ther 
ture: and 


Sividual ‘needs, That illustrated is of ¥5-in, 
redwood, which is an easly worked wood 
‘with ood heat-insulating qualities. Although 
single plas panel was found satisfactory in 
the door, a double ove would 

reduce the Heat loss. 

‘Outside dimensions of the 
box are: Height, 13 in; width, 
V5 ins depth, 734 in. The 
height is the same as that of 
the ordinary standard 
‘microscope cabinet 
which was to share 


Microscope 


‘kept om movable shelves above test tibet 


Cultures 


cng Hh la, which eld in 
with ‘wood surps, Use casein 
fis, which fs adores, n all joints 
"Thrce’ small’ bras hinges and 
Small brass knob are required. The 
atch ‘consists of a. raundheaded 
tras nal tn the ede of the doors 
then the doors hut, thi press 
Aaainst a strip of thin metal bent 
$2.8 to form a springy sockel. 
sn etberwater ui ogni oe 
in, ether wafer unit orginally 
Newson iter & poultry bored 
rehased for 38 cents 
ouble water is avaiable for's8 
cents, but fs 100 bulky for an ine 
Sbator ‘of this size. The small 
Wafer has a threaded pin projecting 
{rom the center of one surface, and 
2 hotlow-end stad from the center 
‘tthe opposite surface, When the 
wafer is warmed, the ether vapor 
inside (¢ expands” forcing the sides 
part like the bellows of an accor- 
mt. Cooling cates these. to 
Contract, "The amount of expan 
Son or contraction is proportional 
‘he dls suported on a3 b 
Supported on a 3 by 
4 in piece of Taelite composition 
fe ouheringulating material (even 
Moody tf a Ain hat ilo 
Yrarp’noveably).— 10 you use a 
Kird competion, you ean dl 
Noles And Uhead' them to recelve | 
0-31 machine terews 40 that the use of nuts 
tay be avoided. Mount the disk on & sp 
tt metal about i in, longer than ity diameter 
hoy inserting the threaded ‘stud through & 
Hole and clamping i with xm, and crew 
the ap to the square bave ay shown. Place 
fratbers or shor (Conlinued on page 9) 
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Hinde heads, or damage hose connections: 
w i kad sales Bo sure to 
lean out ‘sitomoble radiators with, Sani- 
Flush before using an ‘antt-freese Sold tn 
250 anil 10e sivers The Tlyifenic’ Products 
o., Canton, Ohio. 


Sani-Flush xc: 


RADIATORS CLEAN—NON-CAUSTIC 


LEARN MUSIC 


2 to 3 Times Faster 
This Z45Y Wa 


‘OCTOBER, 1935 


INCUBATOR CABINET 


(Continued from pase 36, 
rectal tubes under the ends of the stip so 
{Bat the ballow stud of the thermostat waer 
is about 14 tm: from the surface af the base 
piece. "Drill a 34-in. bole opposite the end 
ff this stud. "Abo drill and thread mounting 
holes at each comer of the base, 

On the opposite side of the base piece 
out two Contact strips The fonction of 
these ito break the electri’ lamp creat 
when the wafer pushes sgn one of them, 
tr connect the lamp when the wafer con 
{race and Jets the contacts come together. 
Excellent contact strips can be obtained by 
tearing apart ‘an old telephone jack, soch 
You cam pick up at a radio repair'sore or 
Beenie. “These ups ane proved ae 
Sorel. “Tine Sct oe ¥ 
Fad with contacts tht prdce a minimam 
SF sparking. Flatten the end of the longer 
Strip if 1B bent, dil hole near that ea, 


tact strip so that its con 
‘beneath that of the first 


F 
i 
it 


k 
8 


¥ 


‘ 
i 
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PISTON 
TROUBLE? 


Fitted into the eylinder-bore isa rela 
tively simple looking assembly of pis 
ton, piston rings, piston pins, and the 
‘connecting-tod which is joined to the 
crankshaft. 

‘The primary service of the piston is 
to convert the pressure of the explod> 
ing gasoline on its upper, or closed 
face, ito the force necessary for rutn> 
ing the crank-shaft. The downward es 
‘cape of the gases is checked by the 
flexible rings and by the film of fubei= 
‘ating oil berween piston and cylinder. 

This oil film also muse resist the 
terrific heat playing upon the piston 
as well as cushion the shock of the 
sidewise thrust of the down-swinging 
piston and connecting-rod. Any weak 
‘ess in the oil film inevitably leads to 
prematurely worn rings, scored cyline 
ders, loose pistons. This condition in 
turn leads to rapid formation ofcarboa, 

1f you wish to avoid piston trouble 
sand have assurance of perfect func- 
tioning of the motor, the selection of 
the right grade and quality of motor 
oil is essential. The fact that ring. re- 
placement and carbon removal are 
among the commonest sepsis jobs ice 
dlicates that the motoring public is 
paying a lange price for it lace of dis- 
first choice" of seasoned 
‘motorists is Quaker State Motor Oil 
For over 20 years Quaker State has 
been demonstrating its lubricating ef 
ciency and the value of the “extra 
quart of lubrication in every gallon.” 
Lightend, useless portions—found in 
‘ordinary oil—are removed at the re 
finery. You get four full quarts per 
gallon of rich, pure lubricant which 
will stand wp against the hardest 
driving and assure freedom from 1 
prs due to faulty or insufficient 
Tubeicaton. 

‘That's why so many economically. 
‘minded motorists are saying today: "I 
can't afford repair bills, 30 T use 
Quaker State." Quaker Stare Oil Re- 
fining Company, Oil City, Pa. 


“Firat choice of Experience” 
QUAKER STATE 
MOTOR OILS 


35¢ per quart 


‘Please mention Porctan Scuesice Mosrmax when enrwria adertsements in tht marci. 


Quick, easy, dependable 
ways’ to” make over 
100 of the commonest 
explained in this free 
booklet, Fitz Sox 
VERY householder has his unlucky 
at many such emergencies and save much 
money if you keep a ean of 
‘Smooth-Gn No. thandyand 
plied without heat "and 
‘without special tools, hard- 
fens into metallic iron and 
opping water, scam or gas leaks, and is 
‘deal for use on pipes, boilers, tanks, heat- 
{ng systems and automobile radiators, 
could arrive, and at a very small fraction 
fof the cost of an outsider's work. 
Resetting a loose handle, lock, hinge 
No. 1 seldom takes 
more than several 
cents worth of mat 
Dir holds like new. 
Properly made 
Smooth-On repairs are permanent, avoid 
the sauisfaction of Knowing that the work 
A dolla saved is a dollar earned, and 
portunity isa substantial sum. Perfect 
results require only that simple instruc- 
tions be followed 


SAVE MONEY ON YOUR 
HOME REPAIRS (eampresg 
4 
emergency and routine | | 
household repairs are | SwooT#ON 
days, when something suddenly Teak, 
gone Scenes Soar atone lh 
te jour evn tet Sol 
‘smoothOn No. 1, ap- 
holds on any metal. It of- 
@ fers the simplest ease of 
itchen utensils etc ‘The repairs can wo: 
tly be fnihed before a profesional face 
salgond see, otto 
fut with Smooth On 
Sa cads ew toad 
of time, but the re- 
inboe expenen ten veld buying ach 
mors eaenstvo repel ptt sod oa beve 
tba wooey. you can beep cath ee OY 
utilizing Smooth-On No. 1 at every: op- 
Ger eee boebe by returning the conn, 
a and buy Smooth-On Ne. 


Tin yon, tlb. oF s-lb 
am from’ any hardiwore 
Store or if necestary from 
us direct 


Please send the free Smooth-On Repair Book, 
Name 


Address 


It. Flying Stale Models Ped eh 
amare SSS 
a ereretaene 


‘The thermostat water 
fieip. which is thes 


mounted on « 
fened 40 the panel 


strip to the remaining lamp terminal 
‘Shelves are made of thin 


ilar material and are held 


bored in the lower shelves, as shown, to bold 
test tubes, while the upper sbelves are plain, 
None of the shelves ‘extend 10 the 
rear of the box of be more than about 4 in. 
wide. ‘This leaves a space at the rear for air 
Circulation. The strips forming the door stops 
Separate the front edges of Use shelves {rom 
the door suifcientiy to permit circulation at 
the front. Narrow strips tacked or ghucd 
along the rear edges. of the shelves act a5 
Stops to prevent ‘Petri dishes from being 
Pushed back too far 

"The temperature of the incubator illustrated 
varies les than a. desree, even with the door 
‘open. If you intend to use it for highly exact- 
ing work, it might be well to take tempera- 
ttre readings at several points in the interior 
simultaneously, and make any necessary ad- 
justments of heat distribution ‘by inserting 
bales or shields, or by rearranging the ther- 
smostat and lamp. There will generally be a 
slight variation in temperature from bottom 
to top because of the natural rise of heated 
ai, bu fot all practical purpmcs Us can be 

‘When’ putting ‘the incubator into 

operation and after adjusting the thermostat, 
slow about fifteen minus for the tempera: 
ttre to become stable—MI. C. W 


PERFORATED PATTERNS MADE 
‘ON A SEWING MACHINE 


Srexens for cutlines om signs, 
fretwork, and the like can be made by draw- 
ing paterson elt paper and then pe 
forating the lines” with a. sewing-machine 
needle. The stencil is placed directly on the 
‘work, and the design transferred by applying 
Chalk’ through the perforations or using a 
pounce —Onvinte Kenistas, 


‘TESTING COLD-ROLLED STEEL 
Some cold-rolled steel—pethaps the ma- 


chanics in the junk 
fe. These will cause 
ter, no matter how careh 
ie teeters an cocline pl totes? 


Crosman 


AMMO HON 


ADJUSTABLE 


iat 


& DEVELOP PRINT 
‘Your Own Snapshots 
i COMPLETE OUTFIT 


AMERICAN REEDCRAFT CORPORATION 
Drak PR. 130 Bosman Stet, Mew Yar City 


MAXWELL HOUSE SHOWBOAT 
‘A MODEL WITH LIGHTS 


ke model you ever 
‘ater en fn 


Plese mention Vorcusx Scresce Mowriey whew axreerixeadvotnements this meri 
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ASH TRAY IS BRIDGED 
BY CIGARETTE REST 


OUNTLESS designs for ash trays have | 
‘been published, but here i a new and 

alert oe, that ano. dint advan 
{ages The cigaretic rest placed over the 
tety in wach sway thet nee theses nor 
the cigarette self can pensibly fall-on the 
lable, There is also a snulfer into which a cig- 
ftette may be slipped to put it out. The next 
Cigarette. pushed Into the snuller Tores the 
‘ld one ott x0 that falls into the tray 

"From To-gauge sheet. copper, cut out the 
blank and clip the corners at shown, Anneal 
byt acer re Alter cot, 

ape It as far as pomible by hammering of 
the inside, bending the sides up to form & 


boulike tray, Tt is then best to we a square, 
Iardwod block. the vie to finish the bap 
Ing. Place the tray over one corner of the 
block and hammer” ( 


—.| | 


| 
| 


‘The shaping of the tray is Glsbed by ham | 
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SPARK PLUGS NEED 
CLEANING, TOO 


SAVE GAS —at the sign of the 
Plug-in-the-Tub” by having your 


SPARK PLUGS CLEANED 


Hf your spark plugs hove been used @ few 
thousand miles, they may be stealing os much 
2 T gallon of gos in 10. The AC Spork Plug 
Cleaning Machine stops this loss. More than 
59,000 Registered AC Stations now offer this 
scientific plug cleaning service—for only Se 
@ plug. Have your plugs cleaned, ond SAVE 
GAS. Replace worn plugs, of course, with 
new AC Quolity Spork Plugs—NOW 60c. 


SPARK PLUGS 
CLEANED 


Ae SPARK rive company 
ae 


10" WOODWORKING LATHE 


ss 


S K F Ball-Bearing Head 
36" Betwoon Centers $9475 


ONE DROP 


SUPPORTS 2600 LBS. 


100 Lb. Weight 


1 do believe—yet e's truet And here's how we 

Soil theese Aa oak tick was cota alla de 

of LePage’ Liguid Glee brasbed over the ety 
ca thew parts ed together 


‘Whether you also use nails or screws, always ase 
LePage’ Gloria 


ATLAS PRESS CO. 

1B55N.Pitcher St. Kalamazoo, Mich. 
smb play bn Chics at 

ATLAS SALES CO. 35 EWacker Drive 


: 


RUSSIA CEMENT COMPANY 
Loberotoves end Foctory * Gloves 


= IEPAGE 


DOUBLE A 


Power 


cae 


What other portable 


offers as much? 
Check these features! 


owN ACORONA! 


New Finance Plan Makes It Easy 
«++ ONLY $1°° PER WEEK! 


Only latest model brand-new machines—notrebulta 
‘=nove used or shopworn. Fully puarantend. Useful 
Tor any business man or woman, nay college, hie 
choot, ge grammar schoo! stent, writers, Send 
‘ougon for detalla aed learn about our era tant 


90 Plene mention Portas Science Mora stem enreving avetaoments inthis magazine 


NOVEL COPPER ASH TRAY 
Continued from pase 50) 


in the sds and core in the ay shown 
Stal are smooth Tf the material bec 
too hard, epet the annealing. 

“The cigarste rest i ct 2 ile longer than 
howe; oy Une serpes cy be soon afer 
the shaping completed. This piece also 
should be very soft: Double the meal tii 
334 im fom foe end’ then form the smuller 
Around 4 Hn. rod. The remainder of the 
Short enc forms’ the match bolder and’ is 
Shaped with plier Tt wil bold ether bor or 
book. matches The cigarette Fests are all 
Kormed over the fin. te, and the balance 
Of the shaping f done with the pic 

Dri two holes in each cod and corre: 
sponding oles the sides of the tray. Rivet 
Tetjerts wah cxetcheon ‘os, uni you 
Dele to solder the piece 

Disalve a snall pce of lve of sulphur in 
spout a gut of water en, ater wai 
the tray thoroughiy with soup’ snd water, ime 
ene the ston a ave 
{orm brown, Remove and_ wash i, polish 
troll and apy Iaequer Dick Hureiaison 


What types of decorative metal work are 
you especially interested in? Send a post card 
io the Home Workshop Department listing ony 
projects you wish published im future tuet 


FAN MOTOR RUNS OLD 
SEWING MACHINE 


OW I utilized  fan-motor to drive a 

Toot: power sewing machine t Mhstrated 
in the accompany Photograph. I removed 
Set pot ox a mest grosred pees om 
{an tnd put on & 2 
Uained from the deter who sold me the fn. 
‘Then I took the motor off is base and set 
ihe lower neck part into\a tapered hole in 
short piece of "two by akc” Phin was bolted 
1 the top of the sewing machine Weadle with 
2 tight brace tothe top of the motor to hold 


it from twisting. N 
rod or pitman, 

pulley below the sewing machine belt whee, 
End fengthened the belt so that it would go 


S 


ENSATIONAL 


LOW PRICED 
OIL BURNER 


NEI 


makes 
ow rice eoanling purchaser to 


‘Uso CoD 2022004 Grant Ae, Kanes OM, 


down over the lower pulley, as shown. The 
two-speed switch was removed from the base 
of the motor and installed under the right- 
hhand machine drawer. The spring at the rear 
normally olds the motor pulley Just clear of 
the bel 

"To operate, the switch is turned to high or 
low speed_as best sults the work, and the 
treadle pashed down at the rear until the pul- 
ley on the motor is held femly against the 
belt. W. Dickzasox. 

NONRUSTING SCREW THREADS 

Wax using screws on outdoor furniture, 
rub white lead on the threads. They will 


be much easier to drive and will not rust oF 
come out—Bessjanix W. Hicxs. 


ALLIED TR RADIO | 


| Ses seecorronar 
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ie tree the st 
sep so Ou, Tl peal 


"wt Kave nove 
Sune eee 
ed 


PHOTO-PAPER PACKAGES 


ae 


Wax several packages of photographic 
printing papers are opened for use at one time, 
SS when negatives of varying degrees of 
trast are to be printed, there is danger of mix- 

| ing up the packages because the inner black 
envelopes are not marked in any way to iden- 
tify them. This often causes confusion 

‘Upon opening the outside packages, mark 
the respective grades of contrast upon the in- 
ner black envelopes with white pencl such 
fs is sold by stationers for writing on the 
black pages of photo albums. This wall unmis- 
takably identify the various packages, even i 
3 weak safe light-—C. Eowanp Lixonixo. 


PLACING WHITE TITLES 
ON PHOTO PRINTS 


‘Tru or other information may be written 
fon prints with a clean steel pen and’ sat- 
‘rated solution of potasium bichromate. Tn 
this proces, the writing upon the print be- 
‘comes a part of the regular printing procedure, 
Since the bichromate is ot effective ‘upon 
Deints that have been already developed. 
| Set the negative inthe printing frame in the 
regular manner. Temporarily locate the sen- 
sitlzed printing paper to get an accurate idea 
' to just where you desire the writing to be, 
{aking care to avold extreme high-light loca: 
tions. Then remove the paper and write the 
desired imcription upon the sensitive side of 
the paper. Blotting paper can be used to has 
ten the drying. Let the paper stand a minute 
‘oF two to insure thatthe writing dry. Then 
print and develop in the regular manner. The 
‘written inscription will appear a crisp white 
In case many prints are made from the 
same negative, it advisable to place a sheet 
of clean transparent cellulose between the Dee- 
ative and printing paper to avoid the posi. 
bility that any damp bichromate solution will 
bbe deposited upon the negative and show on 
the next print—Daxiet J. Boas, 


PULLING LEAD-COVERED CABLES 


Execrmcat workers are warned so often 
against the use of oils and greases as lubricants 
{n pulling wire that they often lose sight of the 
fact that grease can be wed to great advantage 
in pulling lead-covered cables into conduit. 
Heavy cup grease can be generously applied 
to fad eabes without damage to the cable, 
and it greatly lessens the effort required in 
palling 1. N. G. 


We'll help you start a 
HOME WORKSHOP CLUB 


HOW TO MARK GRADES ON 
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‘AT-ALL- RANGES 


OU'LL get more 
game this season 
if you go after it with 
Nitro Express—the 
first long range shot 
shells to feature Bal- 
anced Pattern, These 
corrugated space siz- 
zlers give you an even, 
uniform spread at 40 
yards, 60 yards, even at greater dis- 
tances... n0 thin spots ....no dense 
centers... a balanced pattern with 
all the extea power and smash that 
have made these shells world famous. 
‘And they've got stamina! We've 
soaked them in water... frozen them 
in cakes of ice ... then chopped them 
‘out and fired them! Yet every shell 
did its stuff, We've baked them, slung 
them about in wet canvas sacks. Yet 
they always come through with quick- 
flash getaway, full velocity, smashing 
energy, with BALANCED PATTERN 
AT ALL RANGES. 

Buy a box of Nitro Express and 
make your own tests. Actual field per- 
formance is the best reason of all 
for you to SHOOT NITRO EXPRESS 
SHELLS THIS SEASON! Remington 
Arms Company, Inc, 1783 Seaview 
Ave., Bridgeport, Conn. 


Remington 
nD 


DIFFERENT IN LOOKS 


IW ACTION 


KLEANBORE 


NITRO EXPRESS 


hr mepein. a 


(VE NEVER SEEN] 


YOU USE ANY OIL BUT 
3-IN-ONE, TOM ws. 


IT HAS MORE USES THAN 
ORDINARY OILS, AND IT 
GIVES MORE PROTECTION / 


THREE-IN-ONE Oil fills almost every 
workshop -ause it does three jobs 
instead of only one. Scientific blending 
of three oils makes it clean, lubricate, pre 


YOU NEVER WILL bh | 


PLANS FOR BUILDING 
A HAND LOOM 
(Continued from page 67) 
the photographs, assembly drawings, and de- 
tal 


| irom parts, with the exception of the pawl, are 
castings, and wooden patterns must be made 


ww may be made by’ local 
Blacksmith 
“The frame of the loom is mortised and 


tenoned together. Each side is asembled with 
permanent joints, (Continwed om page 93) 


List of Materials for 
Four-Treadle Hand Loom 


stchet wbeel 
etal Fie. 23) 


Pa, wrought fron, 1 erat (see de 


Stee ed 4" 
Hedley 1,200" (300 to each eddie 


H.P. 


GASOLINE 
ENGINE 


BRANCH 
NUFACTURERS 


complete, Kit 
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PLANS FOR BUILDING / PAN 
HAND LOOM “WHEN: SMOKE GETS 


fig 
IN/YOUR-EYES. 
cabs 


(Continued from pose 92) 


. PRATT & LAMBERT 
PAINT” 


Fig. 3. View showing loom from the rear 


bout the cros stretchers G and P and the cloth 


F the sour notes of that stewy old 
pipe make you gasp and gag, re- 
the thre as they are being rolled on the | mind the smoker that pipes—like 


hendie heaiay Soweeage | T 


| arp beam. 


he rack teeth permit the beater frame to |  Pianios—have got to be kept tuned. 
bbe moved back to suit the convenience of the 


GN PROFITS From | Seer e Teal a | sathe sem ap wih SeWaer 
NAVAJO. SHIVER | [eta cata ine nd, | Rah Skig buco a the 


ae ceerak nl eles pleasant aroma of clean Kentucky 


ORNAMENTAL SPIRALS sch Br ptr rahe cP 
SOONER TEES a Head that is noticeably milder to 
the tongue and sweet muse to the 
none. Its kept fresh in heavy gold 
foi. Try a tn and sing fo joy. 


Beowa & Williamson Tsbscco Corporation 
Louisville, Kentucky. Dept.¥-510 


A) 


| (eal Vz } 


Lancs wood dowels, curtain poles and other 
rods can be outed on the dif pros to sive 
true spiral effect for decorative purposes. The 

station shows the he or de, for hold: 
ng the poles steady. wood pin set ia the 
‘Ge | taseboard engazes the routed spiral after the 
Ei) ‘Sit tach hoe ben made by mea of pene 
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BRIGHTER SHINE 
BIGGER HIT! 


frome te. Ie cootaan cottly seponed 
‘at, and more and beter dye, Sod 


WO! (iene: 
How to Set Out 


Duck ana Goos 
Decoys! 


Sai SE 
TODAY! sen she betles “Dare with 


Mt 
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Microscopic PLaNTs | 425-POWER 
OFFER RARE BEAUTIES | MICROSCOPE 


waters of the 
ts were hot. Some af the plants live in water 
at 155 to 170 desrees Fabrenbeit; others exist 
in snow and i 
‘Whatever the visible color of the algal cell, 


the aid of sunlight in the conversion of Taw 
‘materials such as water and carbon. dioside 
food for the eel. 


IF YOU find, in a stagnant pool, on a tree 
tuunk, or wherever there is moiture, some 
blue-green’ algae, you can try an interesting 
experiment that will prove that the plant i, 
at beart, green in eolor. Ful a test tube half 
‘of water, and into it introduce several 
ops of chloroform, Shake the tube Vis 
‘ously, to mix the two liquids. Then Tet it 
Stand! until the chloroform settles to the bot 
tom. Carefully pour off most of the wi 
and into it place a quantity of the blue 
alge 
"The chloroform-water extracts the blue cot- 
ring matter, called phycocyanin, lewving the 
Alene bright-green in color_ Instead of chloro: 
in-use water to. which a 
‘pide has been 
dded. In trying this experiment, examine the 
Alzae with the microscope before extracting 
he coloring matter and again after it has 
een extracted 
Lets return for a moment to some of the 
pecimens collected on the Geld expedition. 
Here's that beight-areen. substance taken, 
with the glass dipping tube, from the bottom 
Df the poots along the creek 
Under the microscope the long, green fibers 
become chains of cylindrical, smnoth-walled 
cell whose contents are most striking in ap 
pearance. Particularly toward the rounded 
fds of the strands i the formation distinc, 
‘The cells seem to be filled with spiral chains 
of green beads. This appearance is caused by 
the shape of the brillant green” chromato 
are scattered the bead: 
renokds, This plant is the well-known, 


the lake i seen to be a c 
diferent kinds, 

Some have celis in which the chromatophores 
are arranged like delicate nets, In others, the 
freen mater is collected in a compact mass 
‘ear the cell center. In sill others, each cell 
Contains a pair of star-shaped. chromato. 
Dhores, with a bead (pyrenoid) in the center 
ff each star 


“TE gz mat obtained from the tropical 
fish tank seems to be made up almont en- 
tirely of Pithophora kewenis, The pormal cells 
hare thaped like lone eylinders, with the green 
rial strung through them Tike shapes 
bets. Here and there can be seen dense, swollen 
fells, These are the resting spores or akinetes 
This examination of vexsily found. algae 
could go on for a long time, for a whole hie 
time, before all members of the vast family 
became familiar. Vou can find alese growing 
in almost every imazinable shape Slatnents 
Deadlike strings of cells; nets made of lon, 
Sender cells joined together to resemble 
chicken wire; stars; crescents; spirals; tiny 
balls: spiny balls; complex balls made up of 
many cet sich a: Volvos; and so om and on 
“There is, however one specimen bottle we 
rust’ investigate more closely. Tt contains 
some of the muddy water collected. from 
the creck where the expedition stopped first 
‘The magic lenses of the microscope convert 3 
little, maddy smear, 


| $1850 ait 


eet iomees 
ira lenges "Teeny mre 
‘Winco Ooty LI Sab 
‘uenifyinn 100 1 428 
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MICROSCOPIC PLANTS 
OFFER RARE BEAUTIES 


(Continued from page 0) 


made by placing on a side a bit of the mud 
that settled to the botiom of the bottle, into 
fan amazing collection of tiny objects. Promi- 
nent among them are minute green forms of 
most unusual beauty, which travel about with | 
fomewhat erratic movements. Plant of ani- 
‘mal? Like plants they are green, yet they 

we like animals, 

gain to the botany book, to verify a sus- 
ry i, Yes, they are ney plants—datoms 
ind here, "again, the plant explorer is up 
against a kingdom so ‘vast that a lifetime 
‘would be required to master it. There are mi- 
roscopists who specialize in diatoms and spend 
all thelr lives studying them, without ever see- 
ing many of the forms that exist 


MICROSCOPISTS, especially when thee 
‘experience is not extensive, frequently 
confuse diatoms and their brothers, the des- 
mids, for they are in many respects similar 
‘The desmids are mostly one-celled plants that 
float about in fresh-water ponds or collect on 
margins and bottoms. They are beautiful in 
shape, and their cellulose surfaces frequentiy 
Are figured with spines, dots, and stripes. One 
characteristic of a desmid, and one that belps 
in identifying it, ts symmetry, In other 
‘words, it consists of two halves, one of which 
is lke'a mirror image of the other. Between 
these two halves, there is usually a constricted 
zone containing the nucleus 

‘The diatoms, essentially Wke the dexmids 
fn that they ate one-celled plants with high 
Ty seulptured walls, are also symmetrical; but 
their symmetry is) not. always of the ‘mir 
ror-image type tm the dato, nature reaches 
an amazingly high degree of ‘delicacy im the | 
matter of sculptured. design. The cellulose | 
walls of the diatom cell are 80 heavily inf 
trated with siiea, or natural glass that they | 
are rendered virtually everlasting. ‘These alien 
skeletons frequently are movt beautifully dee- | 
fated with raised ribs, sunken pits, pores, 
sits, and mosaie patterns 

"You can find distome in almost any pond, | 
stream, lake, or even a roadaide ditch that has 
hhad water tn it for several days. They usually 
collect on the bottom, so that, by scraping off 
1 bit of the top layer of sit, you can obtain 
hundreds of specimens, Farther down, if the 
pond is an old one, vou can Bid deposits con 
taining nothing but the silica skeletons of dia. 
toms. In sone parts of the earth are beds of 
diatomaceous earth that is wed commercially 
for polishing various ‘materials, Some tooth 
pastes and powders contain diatom skeletons 
failions of years old 

‘The living diatom usually exists as an iso- 
lated cell but sometimes fs Joined with others 
9 form a filament, Tt is a typical one-celled 
plant, brownish-yellow with chromatophores, 
Ind has, of course, a nucleus, Movement is ac” 
complished ‘by waving, hairike cilia which 
Droject through the openings in the glass 
sheletons. 


IF YOU wish to preserve silica diatom skele- 

tons, which to the microscopist are the most 
interesting parts of these enchanting plants, it 
is not a dificult matter to remove the cdl 
contents. Sima place the diatoms in test 
tube containing a litle strong nitric acid, heat 
the Tig ‘allow it to boil for a time, be- 
ing careful not to get the hot acid on your 
skin or clothing. Then carefully pour off the 
Acid after the solid particles have settled, and 
‘wash the sllea skeletons thoroughly. Dry 
them by heating gently, and mount under a 
cover glass 

Some workers like to have the skeletons 
mounted in air rather than in balsam. This 
fan be done by making a cell on the slide, 
coating the bottom with a very thin layer of 
balsam, and letting (Continued on page 09) 
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TRY THIS | -eéston 
@/™ MICROSCOPE 


OU USE a microscope because you 

want to be able vo see tiay objects. Unless 
your microscope has the resolving power that 
Feveals five detail, you are not seeing all there 
is) Such resolt can result only from 
precision optical parts. Bausch & Lomb 
microscopes, from the most elaborate research 


@ AG 


deen erat enrament thelowen feed sits ito. 
par are precon instruments.” Model R(t 
EeeRnt ice) ys10 500 power, 821, locluding 455-pase 
s=il"selsar™ book.’ New Com 73 to 173 power 814.30 
TLSTRESSE Also « Complete line of accessory egulpment. 
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BUY “ouz.mspicat 
MICROSCOPE 
Frome Wholesale Agency 


‘eaneerae Optical Spe- 
‘CatSig pow ee 


‘WAELDIN, INC. 
4117 Fulton Street New York 
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PENCILS 
Students, Business People—Everyone! Here 

ientral cpportunity! Seed no money” Mercy 5¢ 
‘all coupon for detale of Tayals fev tral 


EXCLUSIVE ROYAL FEATURES 
ooesenets 
Sse 


LEARN TOUCH TYPING 
sristeaenat 
athena eae” 


TENSE! 


© You grip the pencil tightly... rough 
spot in the lead ond you wince ... the 
point breaks, you clutch the pencil 


FREE CARRYING CASE Ilion Tht "chet hopes ot 2 
Besson Jong when you write with © poor pencil. 

Reise cige fl Any wonder thot your hond gels tired? 

Yet a Venut-Velvet with its exclusive 

LOWEST ana Colloidal Lead puts you of instant 
case. The smooth flowing lead—the 

fireaws yr Pay wssorceit” 19 point—the comfortable 


hope—oll let you relox. 
It's like driving a smooth riding, perfectly 
built automobile. Why not get this extra 
pleasure in a Venus-Velvet Pencil? 
American Pencil Co, Hoboken, N. J. 


NEW 


ROYAL 


ToucH<é 
CONTROL 


ecrets of Success | 


TORIES THAT WILL HELP YOU GET AHE/ 


wy 


Normixe can keep a man from 
being a success who refuses to be 
anything else! Ambition plus 
training is an unbeatable com- 
bination. If you want to be a suc- 
cess, and if lack of training is 
one of your handicaps, I. C. 8. 
is a golden aid beckoning you. 
This coupon is your passport to 
greater things. Sail it back to us! 


PEPS UP THE HOTEL 
BUSINESS 


A LITILE over two years ago, while 
fen my way to the West Coast to 
cover a series of spot news assignments, I 


Ven T last, visited Fred in 1928 he and 
his wife were happily ensconced in a smal 
cottage just outside the tor 

‘Coming down on the train I looked for- 


‘was existing upon the goodness 
local community chest and whatever odd 


depression was depression and even 
Mel they gave him bonus plas bi 
mont 

Back at the hotel T thought abou Fred's 
predicament. He was the execut 
1 hard-worker and chockful of i 
and that gave me an idea. 

T rang for house service and arranged 


T know Winters,” 
iHe often came here for dinner 
Could you we a man lke him?” 


the manager hesitated. 
prodded. 

he were acquainted with hotel 
business,” he said, “but I couldn't agree 


fon any'salary until he proved be was 
‘worth something, . 2” 
"Exactly," T 
ee day T had Jong (alk with 
Fred and his wife. 


Tt wasn't that the job was worth much, 
Tt was merely the fact that here, at last 
Fred was offered an opportunity to show 
what he could do. 

“But what do I know about hotels?” he 
Protested 


said. 

‘That sight Wed’ and T' went (o the 
telegraph office and sent off the first pay- 
ment on a home study course in hotel 


Stee, (n place Fred u's pogted te oe 
meni he showed what he could do and 


meanwhile, be offered Fred a small suite 


and meals for his services. 
Te was a gambling chance ... but Fred 
had ideas, « capacity for management and 


said the man- |S 


FREE Book Tells How 
to Get a GOV'T JOB 


or Bp for MOREPAY teorn ame J IRE PAY Learn 


RAFTING 


FROM AN ENGINEER 


i ae 
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with an old-fashioned hotel to work on, 
‘an_opportunity. | 

‘Three months later I received a letter | 
from Fred's wile, Helen 

T'm writing this because Fred 

too busy to... . One month after he | 
completed. the’ management course he 
landed a hig piece of publicity for the 
hotel in the local paper™=.. He has cut 
operating costs and now he has just ar- 
gued the owner into rigging up a sidewalk 
service with a canopy . . . This all thanks | 
to you and . . . the course.” ied 

Hielen didn't owe me any thanks, nei- | 
ther did Fred. It was just a case of bring- 
ing new life into a slightly antiquated 
hhotel when shown how by someone who | 
kknew how the moder hostelry should be 
managed.—J. C., Astoria, N. ¥. 


AIRPLANE PHOTOGRAPHY 
SPECIALIST | 


OMPLETE success doesn't come | 
very early, ‘but twenty-year old | 
Robert Hare, Los Angeles, Cali 
has at least found way to earn his col | 
lege money and a profession to follow 
after graduation. 
Robert became interested in photogra- 
phy several yeas ago as « hobby, and as 
planes had always fascinated itn when 
a youngster, they naturally became the 
subject for most of his photographs 
Tn school he studied journalism and de- 
cided to make writing his life career, But 
e photography still 
Chit interest and in conjunction with the 
many pictures be took, 2 collection of 
World War airplane photos was begun. 
‘To obtain of these pictures he be- 
gan corresponding with a number of fa- 


Britain, France, Australia, and the United 
‘States, In exchange for their photos Rob- 
“ would = them shots of the latest 

erica planes 

You perhaps wonder how this could 
turn into anything profitable. But Robert 
net began to write airplane feature stories 
for a model airplane ‘magazine. ‘To suc: 
cessfully sell these stories it was necessary 
to colorfully illustrate them with interes 
ing photographs 

"Po illustrate the war stories he had the 
pits the veteran pst had set 

at forthe stories about modern aircraft 
‘he found he must make his photographs 
vivid and stand out. In order to do-so be 
Spent all his spare time studying photog- 
Fnhy courses. Tt was easy enough to take 
just snapshots, but to take pictures with 
news value and contrast scl as magazine 
Caltors wanted, was not so simple. The 
‘nly way" was’ Co follow instructions of 
hore who ‘were authorities at the game 

Since he has learned to take newsy pic: 
tures he has sold a number of ilustrated 
Aeronautical articles (o magazines and has 
‘ade several hundred dollars in this work 
in litle over 2 year. He recently sold 
Some photos of commercial aircraft to an 
Enalish magazine 

During the National Air Races in Los 
Angeles he took over seventy-five photos. 
‘Many of them be did not print but all the 
negatives are arranged in'a file for some 
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Are You STILL in the 
DEPRESSION?? 


IMES are better. 

Business is out of 
the rut—well ahead of a 
year ago. Millions of men 
have gone back to work. 
There's more money in 
lots of pay envelopes. 
But what good is that to 
‘you, if your pay check is, 
still written in depression 
figures? 

‘You weren't so dis- 
contented a year ago. In 
fact, you considered 
yourself lucky to have 2 
job. But now—you have begun to won- 
der and worry why the oncoming tide 
(of prosperity hasn't reached you yet. 
‘The situation is getting desperate. Bills 
continue to pile up. You can’t get along 
forever on a ‘shoe string” budget. You 
‘must win back those pay cuts. Other 
‘men are doing it—how can you? 

Certainly, you can’t work any harder 
than you have been. And it isn’t a ques- 
tion of your intelligence, honesty or 
ambition. Those virtues do not solve 
today’s problem—they are often insuf- 
ficient t0 hold down a job, as millions 
unemployed sadly testify. 

But there is a way to get back to th 
prosperity pay check. A way that’s 
probably far easier than you have 
dreamed. A plan that has been “de- 
prestion-tested.” 

During the worst period of the depres- 
sion, this plan was helping thousands of 
men and women forge ahead. Today, 
during recovery, these same men and 
‘women—their ranks swelled by thou 
sands more—are being picked for top 
positions. They are escaping years of 
monotonous, routine service—achieving 
theirdreams while they are youngenough 
to enjoy success in its fullest measure. 


Since this plan brings 
results in bad times as 
well as good, itobviously 
works independently of 
business conditions. As 
unbelievable as that may 
sound, remember that 
success is largely up to 
the individual. Most 
men struggle through a 
depression al theit ives. 
The few who forge ahead 
ride to success the same 
business tides that sweep 
the majority to failure 
The LaSalle Succest-Building Pla 
made for men like you—men with cour 
age, ambition, persistence, who need ex- 
pert guidance to make the most of their 
efforts. But LaSalle supplies even more 
than that. Not only individualized train- 
ing and coaching to help you meet to- 
day's crying needs... but also the very 
steps you need to take to fill the job 
ahead, and force that pay raise quickly. 
Any arco of thi pln we could gre 
ould give you only an idea of this 
service. We suggest you mail the cou- 
pon for complete details on your own 
line of work. 


Today's Danger 
There’s real danger to accepting, “de 
pression pay” these days. A danger that 
lower wages will continue to dog you— 
for no employer will pay more until he 
is convinced you are worth more. Some 
day, some way, you've got to convince 
him. There's no time to lose. The sooner 
you begin, the better. 

If the LaSalle Plan hax fulfilled this 
aim for thousands, isn’t it logical to ex- 
pect it ean do as much for you? This 
coupon can easily become your passe 

tad. 


LaSalle Extension University, Dept. 1083-R, Chicago 


I would like to know about your Success-Building Plan and service in the busi- 


ness field I have checked 


ee ee | ee 

SS 
Name. Ae 
Aéiress 


LaSalle Extension University 
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Mltrain you Quickly 
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and Full Time Job: 
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future use. In this same case he has filed 
away over a thousand negatives of air- 
ships he has snapped in the past three 
years, When the necessity arises for one 
‘of these he can immediately make the 
print and deliver it. 


Robert believes in spending part of the | 


money he makes in buying the latest 
equipment he can afford, and has pur- 
chased a new camera with very fast lenses, 
which takes inexpensive small pictures. 

Besides the air photos he has also tak- 
en some shots of college scenes which he 
hhas sold to several college public: 
—P.B,, Los Angeles, Calif. 


NEW CASH PRIZE OFFER 
$5 
for every letter we print on 


the subject, “What Home 
Study Has'Meant to Me.” 


During the past few months, Secrets of 
‘Success has published numerous stories of 
‘men who have achieved places of impor: 
tance in business and industry because 
they planned their careers and prepared 
themselves for advancement by spare-time 
study at home, We know that among the 
readers of Porvtar Sctexce Moxti1y 
there are many other men whose accom: 
plishments are just as interesting, just as 
Inspiring, and for the same reasons, 

Tf you have “arrived,” write and tell us 
about it; not just for the prize alone but 
that your success may spur on some one 
else to bigger and better things. As stated 
pay $5 in cash for every 
we publish, but if preferred, the 
winners may elect 0 take a 4-year sub- 
scription to Porvtax Science Moxtatty 
instead. 

Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of positions you 
ive held. ‘our ow hdenity will be kept 
anonymous, if desired, 

‘We are interested in facts, not litera 


ability, but please write clearly, complete- 
ly, and keep your letter within 500 words. 
We are not looking for “get-rich-quick” 


stories or freak adventures, and authors 
‘must be prepared to substantiate the truth 
of their statements, Manuscripts submitted 
‘and printed become the property of this 
‘magazine, and we are not responsible for 
the return of rejected stories unless sufi- 
‘cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, Porutak Science Moray, 
353 Fourth Avenue, New York, N.Y. 


Sunscermens are requested to notify us 
of change of address four weeks in advance 
of the next publication date. Please be 
sure to give both old ond new address 
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MICROSCOPIC PLANTS 


OFFER RARE BEAUTIES me Diesel p En sgineer 


(Continued from pase 0 


It dry. Seatter the diatoms over it, warm the | 
‘dide geatly to make the balsam tacky enough 
to cause the specimens to adhere, and then ap 
ply the cover glass. Special mounting mate- 
Flals for diatoms are available. 

‘There hs been developed, in Germany, an 
embedding material intended to make algae 
fier to examine with the microscope. The 
‘sual mounting medium for microscopic ob- 
Jects is transparent, Canada balsam being an 
example, This new algae-embedding material, 
However is black in color. The specimen to be 
mounted i frst fixed and completely dehy- 
tdrated by the usual methods. Then it is ar- 
ranged of a clean slide, a drop of the embed 
ding material added, and the cover glass 
breve in place In such 8 manner tht all he a 

Dubble are excluded. The lass i p 
down until the specimen rests against both Engine perfected for use in 


cover and slide automobiles and trucks 30 years ago, has {face bee been 
THEN the slide is examined. the dark-col- such a 


amcunt of fost ta berrbe weld yes tion feds ag the Diesel Engine o now bringing about 
cope itr pia rustic Tee nest bs Datel Think of the Opportunity for You 


Surprisingly distinct image, in which detall oth- engines—beeause oftheir high efficiency, dependability, and economy of operation 
trvive invisible & seen eealy. The mounting | —are fas replacing steam and gasoline engines cn land avd water, and in the air—threaten- 
aerial ao beng wed for other objec, | ing the present jobs of thousands of workers. Ir your job safe¥ 


For permanent. mounting, algae must be 


lon Die enlaes 
ger that, enables 

fixed’ and, generally, dehyarated. A suitable iicjorcs the “At Toba and “Flying 

fing ‘agent ls weak, ehrome-ecetic acid so- | sia ow Hon ga. 

Iution, made up as follows: one-percent 50 

Tution’ of chromic acid, twenty-five ce; one 

Percent solution of acetic acid, ten ccs. dis= 

tiled water slty-five ec, An ordinary eight 


tue ing i cts spree Soo So rees ernie 
"Leave the specimens in this fixer for two to 

suet ase th wisn ler eye 

va riya rie ater As serene ae 


| easy way’ to do this is to put the fixed algae 
Ino a tall glass tumbler, tie over It a piece of 
cheesecloth, punch a. small hole in the eloth 
hear the edge, and. insert a plas tube con- 
nected tothe’ water supply. Water entering 
through ‘the tube escapes over the tumbler 


‘izes, the cloth holding the algae back. Tt is 
fest to wash the specimens fot several hours 
in this way 

Alter ths they ean be stained and mounted Troe Diesel Bookiat aod nd out 


in theern, o dehydrated by leaving them for | hee Bends seer yee easy 
fin hour i ffteenpercentAleobols a sinslar mang of ea a 
time in twentysfivepereet alco and fo 

About two hours sutceaively In thirty-Sve- = 
percent, ftyepereent, and seventy-pereat i 

Eohol. For indefinite’ preservation tn alcohol, | SJ Oe NM ed 
fn elghtyefivespercent solution canbe ised, 

Final detydration fs done by leaving the mac 


terial several hours in ninety-five-percent al- | (OCU TELEVISION 
oe eeretor ca we tee TALKING picTuRes 
epatpeti pl pmmela Ite wens 
bedding medium LEARN BY DOING” 
LTHOUGEE sg ae of yea not to a EQUIEMENT 


‘the microscopist and the botanist, from a 
‘commercial standpoint they are not exception- 
ally valuable, ‘Diatomaceous earth ‘ot kiesel- 
fur is used for scouring and polishing. Some 
‘marine forms of aleae, such as the kelps whose 
Strands reach 700 fet in length, are sources of 


iodine and the latter ‘used in certain AIR ‘CONDIT ONING 
fd jal, and for growing betters bastaieota bombo ELECTRIC REFRIGERATIO! 
‘On the whole, you will find the kingdom of a, et Se tt Soa feo 


fairy plants one of the most fascinating in 
which you ean browse with your microscope. 
You eam learn much about all plant life by 
studying these simple forms. You ean get les- | | 
sons in beauty such as you will find in no | 
other way. Doubtless many designers already 
fave discovered and ‘been inspired by this 
store of beauty hidden from the naked eye 
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Wonderful New Invention 


For many years Mr, Cody gtudied the prob 


‘of wonder from the layman is 10 con 
habits of 


fect a single pencil flashlight cell to 
4 powerful homemade electromagnet and have 
itfapport the weit af two boys omen 
ly, the magnet will have the same lit 
ing power and consume the amount of current 
regardless of the size of the dry cell, but the 
‘oninformed will usually te 2 minute 
amount of electricity with a cell of such small 
Proportions. The cell, of course, should be 
Connected to the maznet only when actually in 
‘se as its current capacity is limited 
‘The magnet marked No.2 in the drawings 
{s capable of sustaining 250 1b. on a single 
Aash-light cel. The curreot consumption is .6 


ampere 
“The shell is 4-in. black iron pipe, turned to 
a ength of 2 in in Inthe. Iti exeatial that 


Am that never fails to bring asps 


el Tad been obtained by other pupils 
fn two years 


Learn by Habit —Not by Rules 


‘ne 
cays Sure ithe teed il Ee thes 
feforming practice’ dria can be ‘carried 
‘ot. Yourcan trite the anvwrers to Gy ue 
tion in 1S minutes and coerce Your wore ia 
S"tnputes more. The drwd sere 


ok eng Me, 
pao ef 


Eo stun 


ENGL aid Stik May, Reeser, 


arte Building 
Stina Eee Ets 
Nae 


Aires, 
H axa 


Rochester, N.Y. 


§ Fits vaaie 


Tete) trap 


See (Ee 


Lifting Stunts 


PERFORMED WITH ELECTRO- 
MAGNET AND FLASH-LIGHT CELL 


About 1 1b. of No, 18 
double cotton-covered ‘wire 
‘will be required. This may 
be wound on a wooden 
mand afterwards 
wap tape (see P. 
S31; Tune 4, p80) oF on 
2. copper or’ brass form 
fade as shown, A tin oF 
sthet-irom form cannot be 
tued. Tf the metal form is 
saat th comely wound 


{orm is slip 
the Phe ens of the 
coll are brought. Uhrough 
the holes drilled on each 
fide of the terminal strip. 
‘These holes must be ine 
Tate with ber tubing 
‘oF copper ret 

ing plate with a hole cut 
‘out for the core is pressed 
Into ‘the magnet shell to 
hold the coil in place, 

To obtain the greatet 
ceficieney from the 
fm armature plate should be 
tiade as shown, Its surface 


Current consumption of 4 amperes, 

Bend a piece of 54-in, soft iron rod, 7 in 
tons to the she shown, and dil ale for 
the supporting hook. It is advisable to heat 
the ion before bending. If }i-in, iron is not 
avalible, leh laser or sealer size may 
iesbstited th holes inthe ed washers 
are changed according! 

Place four insulating” washers on the iron 


ry) 


Barre, owe 
et sa 


rao 7 


Tian son?” salsson corpen a 
Rote nero TORT APE 


Parts for Constructing Electromajnat No.2 


100 
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AG Tee Scion TAbGAT Me 


through small oles ded i te insulating 

‘washers, Flexible leads the 

Sf the cls wil realy facilitate the Use of 
janet and lesen the possibilty of the 

fends Breaking off where they come through 

the washers 


Bb 


oe ; 


A ser rn Foon santa 900) 
‘Sie REAL PROFITS, 


‘The parts used dn the magnet Na? 
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‘Sele et Some anes Jor Tee 
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DIESEL POWER 


A Coming American Industry 


PICTURESQUE FREIGHTER MODEL 
| (Continued from page s7 


M 
Fart. WONDESTY, 
JEW INVENTION 


Maker for Part 
iI"me AGENTS! 


<E 
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before attaching them to one another and the 
cut 


‘ull Most pices are already shaped wh 
to the dimensions specie’ tn the Hs of 
als Wherever penile, paint each piece 
Tore attaching it to another of diferent col 
For instance, do not attach the lifebouts to th 
‘eck of 2 uit each has been painted its own 
‘lor 
‘The winch are made by sung an eyelet 
and a short piece of wire to a cardt dbase 
Shout 3/416 fn square, aod then panting the 
tit hack, The windlass of similar cone 
Sruction cept that wo eyes aed 
‘ver a piece of wire to form the drum, where- 
‘Sone’ eyelet sufices for each winch, The 
sei lips, (00, are eve: 
let as are all the forthe 
‘Th anchors canbe eat from 
card ‘or ter, painted black, 
Sd slued in" place. Shor 
lenaths of fie chain such a8 
jevelty add a 
Athen sete 
‘windlass to hawne-pipe 


land attach the screw to the bub. Remove d 
fand F feom B and paint them red 

‘Proceed with the upper portion of the bull 
by gluing the fiber gunwales or bulwarks to 
| the Sides of B. When thoroughly dried, sand- 
Deper the edzes so that the fiber and wood 
| Jot smoothly. Now paint the sides black, the 

decks buff, and the edges of C, D, and B fac- 
ing, the decks, white 

‘Cut the remaining pieces to shape and as- 
semble and paint the Various units separately 


"The masts are round wood, 
tapered slightly ‘with ‘sand 
paper, These must be insert- 
Ed absolutely” ‘vertical, The 
‘derrick boonts are Jong pins 
with heads removed, inserted 
into’ the wood to get their 
support, ‘though "seemingly 
Suspended and attached. t0 
‘the masts. The gravity tanks 
Z support rail ¥ around the 
rider howe 

‘Ventilators are usually dif- 
ficult to reproduce realistic 


[A closeap of the midship section showing the superstrictare 
cally.(Continued on pagero3) 


‘Note the ventlators, made from the Shella of mustard weeds 
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FREIGHTER MODEL 


(Continued from page 102) 


However, by halving wellformed mustard 
seeds of sutable size, removing the centers, 
‘and mounting the resulting half shells on 
shaped dowels, excellent ventilators can be 

d. The bollards are made simply by 
small pieces of black paper to the deck. 
Irving two short plecer af wire Unroush 
the paper and into the hull, The protruding 
wire is then touched lightly with black paint 

‘The rizzing follows the usual lines as shown 
in the drawing. The ends are held down by 
stnall-pins driven into the hull and painted 
‘over to match the deck, 

It you intend mounting the model on a 
base, it is well to nail the underwater por- 
tion first, driving the nails through piece Aint 
the base: The upper portion of the model can 
then be set and glued on 4, and short dowels 
‘may be used for additional security, i desired. 


ist of Materials 
INE, BASSWOOD, OR BALSA 


wire, 
Xoo 
Bist 


MISCELLANEOUS 
1 pe, 44-in, round dowel wood 1 fa. long 
Mor at 


mel wood 7 in. Jong 
propeller at, 


flee about by 12 i. for F and 6, 

ty 11 Im for U 

f uy 3 in for ¥ 

194 in lone for derrick booms, 

trick posts, te 

Avout 3 fe of thin, still wiee for davies, 
ean and ‘whistle pipes, bollards, wit: 
Insn and winches 

so'eyelets for port 
val sae), 

Some’ snail mustard seeds for ventilator 


winches, ete. (very 


9 In, fine cn for anchor chains 


s'they” "may. be mised. together 


Pretenating Yo ives at reebting 
Ea Fer, tb wae and ack 


PENNANTS FOR SHIP MODELS 

Arrex building the Poruta  Sctesce 
Moxritty privateer model Swallow, T was at 
‘Toss for some time as to how to make ber 
red and white pennant, which is about 4 in 
Tong and tapers from #4 in. wide to a point. 1 
finally obtained 4 minature sill American flax 
alittle longer than the pennant, stretched it 
feasonably taut in such manner that only the 
Tong edzes touched the supports, and applied 
a coat of clear varnish to cover an adjacent red 
and white stripe. After the varnish was dry, T 
fut the pennant from these two stripes. The 
varnish prevents fraying —Hawee J. WaLsu. 


\ Where Have They Come From ? 
Sq The Thousands of NEW Words and NEW Facts = 


rm — Vital sa : 


In National Life 
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NEW Knowledge and a NEW Vocabulary 


ow a nectusry part of the cquipment of tv 
Knowledge ts now available to you tn The New Se 


The ONE Dictionary So New That It Meets Present-Day Needs 
WEBSTER’S NEW INTERNATIONAL 
DICTIONARY Second Edition 
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Raise Giant Frogs 


A NEW INDUSTRY! 


KE BIG MONEY 


in Free 
everything Waite today. 


AMERICAN FROG CANNING CO. 
(World's Largest Frog Market) 
MEW ORLEANS, LAL 
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AR IST LONG-RANGE PRUNER MADE FROM JUNK 
| 


Make $50 to $100» Week 
Learn at Home This 
stmasinely Simple Way, 


hy 


fer | The stick is preferred to 


SOPRANI, INC.” ver sox: 


‘Always mention Porcian ScrNcr 
MOonTHLY when answering adver- 
ti in this magazine. 


NCE 


until you learn about 


or POSTAL LIFE'S 


wots POLICY 


Sacer Teves wisetin te eer 


Rowe datand yor of Vth 


BUY DIRECT AND SAVE 


MADE mainly from spare 
‘automobile parts, this 
[pruner has sufiient leverage 
{o cut easily, yet it does not 
harm the bark as many other 
types of pruners are likely to 
da. The main housing is a hol- 
low tube from a steering col- 
‘umn, split and bent like a fork 
at one end. Two blades (in 
this ease mowing-machine 
blades) are pivoted at their 
‘outside corners to the ends of 
the fork. A radias rod passes 
through the tube and is pivoted 
{to the inner comers ‘of the 
blades in such a way that when 
the rod i drawn through the 
tube by squeezing the handles 
together, the blades operate 
Iike sheirs. A valve spring 
slipped over the rod between 
therend of the tubing and the 
blades to keep the blades open, 
except, when the handles are 
Presed together, as shown in 
the “accompanying diagram. 

‘Keep the blades well sharp 


Shader 
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A powertal 
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~~ 


INEXPENSIVE DISAPPEARING STAIRS 


N UNFINISHED ate with no place 
‘pat a permanent stairway, brought the 
‘olution shown in the accompanying photo: 


“The space available determined the dimen- 
sions. A trapdoor, shown closed in one picture, 
‘was made and hinged at one end so that 


ed 10 lock the door in poston, 
ie of the counterweights, the 
door automatically stays inthe cowed postion 
eles palled down. A smal stick with shook 
Inthe end is used to pull the trapdoor down. 

drop cord, since it 
an be hung behind the ball door when the 
Stars ‘are up and is out of sight. 

“The stars const’ of two skdepieces and 
stepm, the length being termined by the 
Amount of pitch desired the beight of the call 
ing and the space In the ati. The sidepiece 
slide over a plece of pipe fastened at the head 
Of the stair although fat casters mounted 
‘with the rollers up would be Better Flt metal 


When pushed upward, the stairs rise into the atic aided by 
‘counterweight attached to the cords, and the trapdoor closet 


strips, which are bent into the form of hooks 
find set into the Underside of the two side- 
pieces, catch the pipe when the slain are 
pulled down and prevent their coming too fa. 
Guide pieces at the top Keep the stairs in 
line, being assisted in this by metal guides on | 


oa 

Tema cor, tanta ha eto 
Pilg oie eg 
Ber Siac mererdae ar a 
cee oe tye 
ans Fea a ae 
Safco 

et a 
aati Ratatat lah ga 

ae a ene 

seach eee coe oe 
Be etme | 
on eee ones 


enough, make the lifting of the 
Stas ery easy, and these 
‘weights, together ‘with the 


verbalancing of the upper end 
Of the stairs when pushed up, 
Swing the stairs and trapdoor 
Into position without further 
fort after” the stairs are 
Started up, and the trapdoor 
thereupon closes automatically, 
—Bvmxe A. Hascoce. 


When tapping bakelite or | 
. other soft materials, fist tap 
PB) steel plate and clamp iti 
sition; then drill through the 
hole in the plate and use the 
threads as a guide for the tap 
ital HC 
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Is JUPITER JANITOR 
OF THE SOLAR SYSTEM? 


(Continued from page 39) 


level with the top of the mercury column aft- | 
‘er the bulb has been inserted into the bal. 

‘The result is convincing evidence, I believe, 
of the truth of Godfrey's theory that Jupiter 
‘maintains and periodically raises the sun's 
heat, When T performed the experiment, there 
was litle change registered in the temperature 
‘of the balls interior for the frst two or theee 
minutes of rolling. After this, however, the 
mercury mounted rapidly and soon showed 
the ball’s center to be ten degrees hotter Uhan 
at the start of the kneading motion. 


THEN the mercury ries in this simple 
demonstration of “heat production 
through Ineral friction, 5 illusttates what 
ust take place constanly in the sun's interior 
Keene of the moving dtorton cused 
the attraction of Jupiter. Infact, Godtrey 
As that i it were tot for this detorton and ine 
ternal rction, the solar ayer’ apartment 
pace would be too cold to sustain human ile 
ror any otber Kid. In other word, the sun, 
‘ules constantly “stoked” by Juptc, would 
to.on forever with "banked fen? leaving its 
Plaet family to freeze 

But how docs Jupiter, the solar-furnace 
rman, get up a few pounds more of seam 
which ‘Dr. Abbotts pyrhellometer records at 
The times of present sun-spoc activity? 

“ro amwer this we must remind ourselves 
thatthe ravitational forces between two 
Heavenly Bodin vary they approach or te 
Cede from each othe, We mest sso remember 
that Jupiter ke al the other planets, moves 
round the sin in an eligse instead of & circle, 
trth the wun at one of the lip’ two foe 
Tupiter bs aecordingly about 4600000 miles 
iearer the sun atone part of is orbit called 
Perihelion. “When at its nearest pot, the 
Planet brings comiderably stronger distorting 
Force to best om the solar globe, causing great 
nce i the intra ‘ton’ and the Bat 
erate. 

‘To convey some iden of the tric force 
which binds Jupiter andthe sun together, 
Godtrey els te that i would require & old 
ee cable averaging 40000 miles in dameter 
to sustain the pull Nov wonder that even 
Smal increase fn this attraction, as Jupiter 
Approaches its perihelion, can account, for 
Sich extn actvityegretcr triton and eat 
fneration within the sun, and more sun-spot 
ulbreaks 

"Ata matter of fac, the greater theoretical 
heating action of Jupiter om the sum atts 
Dearest approach 1s remarkably. well su 
ported by the facts, Since the numb of sum 
Spots appeating at any one time is a rough 
ensure ofthe sun's heat outpi, we ca con 
fruct a dagram to show Jupter> elect, Tis 
[Shown graphically in tha record ofthe max~ 
{nm and. minima numbers of sun spots 
punted fo ity yam with a record of Jor 

tery peritions "and apbations running ap 
Drositatly parallel with the repecive high 
End low poise of sunspot activity. 


OMPLETE conformity could not be ex- 
great. many other 
ble “stoking” effect 
Their influence ts 
far from neslzible, In fact, Godfrey considers 
the extent to which they re8nforce or oppose 
the pull of Jupiter as responsible for part of 
the variation in warmth of our summers and 
‘winters. The diagrams illustrate this important 
Point. 
ther research on the sun's heat, and its 
variation, is being carried on in various parts 
Of the world and may result ina new explana 
‘ion—but meanwhile the theory thatthe plan 
ls themselves enforce their demands for more 
hheat upon a reluctant and unwilling sum seems: 
to have much scientific evidence to support i. 


High School Course 
in 2 Years 


‘tie and Municipal Liens Exam 
Abii o Meet Others and fap 


{zou are interes in busines or instr. con Ascng for information involves no obligation — 


et eo 


OCTOBER, 1935 


‘Please mention Porcuss Scrsce Mostatx whee exrering adertitements in ths mepecine, 


CRYSTAL RADIO 25c¢ 


‘COMPLETE WITH CRYSTAL 


Wane BE 


New Adding Machine / 
Fits Vest ate) (; 


{uring at home starts you io" big: money 
‘making buts. Oxi6t furnished, "Free 


‘roots, 
EURMETAL CO. Ave. Fy Decater, It, 


$158.00 First Month Regu 
Beat BEFORE YO! 
P lealed ellen etal al al 
FRANKLIN INSTITUTE, Dept. ATS 
Re 


105 


“HE WILL SOON BE A 
GRADUATE ENGINEER” 


“Luave boon keeping my eye on him 
since he started studying that IC 
Engineoring Course in his spare time. 
‘with you, he's ready for promo- 

“T knew you agree, we 
‘men like him in Uhis business.” 
Will they ever aay that about you? The 
chances are they will if you mail this 
then fellow through. De it today. 


=e 


Saree ae 


b= 
pee 


Seinioainionionaaed 


STORY OF THE 
SAXOPHONE 


Mountain Scenery 


FOR MODEL 


TUNNELS, mountain, and hil 
6 Ree 
fave all the eat and Charm 
of x naira tckground can be made of 
Sen ead sand 
Tie nd for he ra ae ut out of 
in pine with Hope or rola the top 
{0 give a natural Contour Tae ae joined 
tak spe ef thn weedy after which the eae 
ae covered With hae wie 
tn. pace of wie, ateserfaced 
Tooting tateih may Be ted, tect a 
‘Sotate ef whch shat ves 2 hetter 
Lien‘ ide ofthe tame i te yout 
frvuch tat any part of the tte cat be 
fren A ial apcet i erie thot 
the top center, rokcing through Tested 
torgives camp bres 
Rul mate of one prt cement and vo 
part srene sand apie to. cover the 
Vite scree. When the ates’ hs 
Up, bit beloe ies dy, more of the ope-to- 
to mistre e preparcd of ouch 5 erly 
that it wil remain in any spe, “The Bt 
feat, covered. with ky andthe rads, 
coke, recs her features ofthe ous? 
tan ceery ve formed. Eves th ae eb 
in long te odie may be made off > 
ee 
Jes and Coss ‘ 

: a ples of sponge 
seated in ater and embeded in wet ee 
tent For er, mde, eee, used 
Bess sod Giped oi wih rol elo ot 
Site, sy be ted They make nore rele 
Tehama do. A rand winding 
tp the mountain’ cat be bide Yo wand out 
1 imeing whe pe athe wet cement. 

‘After tht metre has et 9 thee no 
anger of its sing, certain pars ae even 


General method of bu 


RAILWAYS 


a cement stucco finish by mining clear ce- 
Tnegt with water to the deny of tik crea 
‘earn with awh boot Where 
ieceaury to resemble dry leaves and tw 
Shall forked tw are lal fat on the top OF 
fverkanging the ides, abd are eld in pace 
wrth a lump of cement, which, when painted, 
Teprescots& stone that has tolled dwn the 
mountain and stopped at the base of a treo 
thas fled. 

After the cement has been allowed to. dry 
undisturbed for a few days in 8 cool placa, 
‘coat of varnish size applied, While this 
tall tacky, a on apete at varioun points 
With pret, red, black, blue, orange, white, 
Bad at many colors as nay be avaliable. Then 
ind them together. Here aod there tp off 
A biuh spot with pure white, and other spots 
with chrome yellow, to ive ihe elect of wid 
lowers The tree’ and bushes are painted 
arog dy ‘how and grt at then 
lipped of with white, yellow, fedora lighter 
min is 

‘Are of orange lamp is place ia the socket 
snd ‘covered with small twigs, When the 
oom is darkened, this gives the effec of & 
fire burning on the mountain ton Lights 
tay be vlaced inde the tonne, dsied 
and for signal lamps, crystal-cut red and 
fren glass markers may be inserted in the 
fod. walls so that ‘he Tight shine Uough 
trem 


“The ends are painted either brown or light 
ray, and while the paint is stl wet, they 
Sevan with dry orbit beach sand. Ties 
tay be scored with a pencil around the opens 
ings to give the effect of stone aches, 

ew preeuos mittemetone Do 
not attempt to hurry the drying of the cement 
‘with heat and do not jar o even move tho 

‘ode while drying. Before start 

the paiting ie the tunnel ry ul 
the cement has regained its original 
light color I slate or stone-surfaced 
ooling material is Used. instead of 
Wire sereening, keep the rough side 
Uppermost. ‘ 

"Mountain peaks with trains passing 

‘them may be made inthe same 

sway. At regularly shaped back and 
ietboard are sawed out and nailed 
Aopether at right angle, and’ wire 
Screening is tacked from the bottom 
‘ge of the baseboard to the top ed 
nd sides of the backboard. his is 
inahed in the same manner as the 
tunnel, excep, that ‘the miniature 
House and individual trees may be 
omitted “Hanon W. Loss 
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BUILD THIS RECEIVER 
‘WITH METAL TUBES 
(Continued from page 3) 


flee ‘whlch any 
Srnateor can apply ‘. 


Covers for stage shields can be formed as 
follows: For the radio-frequency stage an 8 
by. Seioch aluminum abet should be ent 
down at right angles one hall inch to give 
‘cover 74 by 7 by 8 Inches. For the audio 
Stage cover, a 7 by dcinch sheet bent to give 
‘cover measuring 3% by 6 by 8 inches will 

"the audio shield cover should be sup 
Blied with ventilation holes. 

Ta Sclecig the pars sted ehewhere, pay 
particular attention to the tratsformers 
fener rnsormer should be cpa of de: 
Krein 0 volt cenietapped at 30, od 
have a corrent rating of appr 
mlamper Fer iam the 
input push-pull transformer between the plate 
of the GCP to the wo ro the ios 
Should be of the conventional ‘input push= 
pull type. For the output. power tansler 
BY cry, te utp irtaormer shld be 
‘of the type normally used in connection with 
Tauhspull type 8 tubes and a 1,3, or 3-ohm 
UUymamle speaker voice 

‘The parts required fo 
this et areas follows 

1G) and Cy—Varable condensers, 140 ram 

{Gy and Cy—Varable condenser, 20 to 

Gy Co and Cy—Fived condenser, D1 md 

Gand ‘Cy—Figed condensers, 1 tte 

Gut Cho-Fised condensers, 0001 mi 


imately eighty 


he construction of 


‘Co—Blectrolytic condenser, § mfd., 400 v. 


Fixed resistor, 100.000 ohm, 1 watt 
Ri—Fised resistor, 400 ohm, 2 watt. 


Ri —Fised resistor, 150,000 ohm, 1 watt 
Re 
% 
cy 


%. 
50 ohm, 2 watt 
000 ohm, 1 wat. 
10,000 ohm, 1 wat. 


R'F.C.—Radio- frequency choke, 2.5 mh. 
Ciy.—Choke, 300 fh. 
Ch.—Choke, ater, 


(2:500-ohm field), dial, aluminum, all-metal 
tubes, wire, solder etc 


eae mention Forces 
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Again Spring to Life 


in Paramount’s second 
FULL-COLOR SHORT, 


“POPULAR 
SCIENCE 


Produced in Cinecolor by Fairbanks & Carlisle 
With the Co-operation of the Editors of 
POPULAR SCIENCE MONTHLY 


Literally hundreds of thousands of people saw 


the first of 


now, different, startling series». « 
and were held breathless in its magic spell from 


start to finish, 


Now comies the second picture, more interesting, 


more gripping than the first, 


Again the things which you have read about and 
visualized in POPULAR SCIENCE MONTHLY 


become alive with action and color, 


Mysteries 
which heretofore the microscope revealed only to 
a privileged few, the latest marvels of mechanics 
and invention; make 
h 
paraded across the sereen as has never been done 
hefore. 


short, science that 


and in the future—all these are 


sory tod 


Pat “POPULAR SCIENCE” on your “:nust™ list 
of fi 


If it is not already billed for your 


uborhood theatre, ask the manager to get it. 


It’s one of those things you can't afford to miss. 


G Garamount Gictue — 
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DIESELS USHER IN NEW AGE OF POWER 


‘Continued 


Early this spring, a series of spectacular 
runs at Daytona Beach, Fla, focused atten- 
tion on the speed possibilities of the modern 
Dice. Dave Evans and "Wild Bil” Cummins 
streaked along this strip of silver sand at 
Speeds that added miles to the world’s record 
{for auch machines, Powered with stock model, 
tnuck-type Dice’, Evans's machine reached 
125 mile an hour and Cummins's 137 miles 
‘an hour in offically timed runs. Both racers 
rode to Florida from the North on Diesel- 
powered trucks, 


‘TRUCK with a Cummins engine, in mid- 
‘winter, 1935, gave one of the most re 
‘markable demonstrations of stamina on record, 
Day after day, for 14,000 miles it circled the 


‘rack at Indianapolis, averaging, forty-three 
miles an hour and traveling 10,000" miles 
Without, refueling. 13.555 without_stonpang 
the truck, and all of the way without 
ting off the engine! 

"Toe same ‘engine carried  17/000-pound 
truck 3 


1} les {rom coast to coast in 


"Angeles in. seventy-eight 
Eica  tentloes reg Uae TAS ane: 
‘age speed was more than forty miles an hour 
‘and the fuel bill was only $21.90. 

‘On rails as well as on roads, Diesels are 
making history. ‘The Burlington Zephyr and 
‘ther streamline trains depend upon oll-burn- 
fer for their power. With is 600-horsepower 
Winton Diesel the Zephiyr covered the 115 
miles between Denver, Colo, and Chicago, 
TL, in thirteen hours, reaching a peak speed 
‘of 112 miles an hour and elipging the normal 
running time in half 

‘While such streamline trains are a. recent 
innovation, Diese-run locomotives have been 
Known since 1911. In that loner? 
‘was put inservice én a railroad in Switzerland. 

The spectacular advance in bullet trains 
has turned public attention to the accomplish 
ments of the Diesel in other fields, At pres- 
ft, all but the smallest farm tractors are 
a Ina number of instances, the 
fost of fuel to run a big Diesel tractor was 
fe than the cast of the deiver’s meals! 


N THE construction field, the record is 
Just as striking. Cranes, shovels, crushers, 
hoists, compressors—more than thirty manu 
facturers are producing such equipment run by 
Diesel engines. On the water, ferries, towboats, 
cts, and fishing craft likewise are powered 

Ny these motors. The lifeboats of the new Brit= 
dh lier, the Queen Mary, will carry engines 


land ten feet long, it is registered at 30418 
tons. Close behind it are the Cunard-White 


istics, approsimately ninety’ percent of all 
tankers under construction are being fitted 
with Diesels. 

Tn a host of cities, Diesels are carrying the 
burden at power howses, pumping stations, 


and sew Locks atthe 
Panama Canal have Diesels to aid in moving 
the massive gates Even onthe pipe ines 
that carry erade oil to the refineries, Diesels 
force the black petroleum down the miles of 
steel tubes. 

‘During the manufacture of the Iatest en- 
sines, the grinding of the parts is so exact 
that,'in some cases, the workmanship can be 


checked only by projecting the shadow of the 
art on a greatly enlarged drawing. 

‘On the skyways, the advantages of these 
‘motors is obvious.” They would reduce the 
faa Toad, remove the fre hazard, od eli 
nate the’ dangers of carburetor ‘or igniti 
breakdown, The late Capt. L. M. Woolson, 
with bis Packard Diesel—a 225-borsepower 
‘Botor ‘weighing only $10" pounds the 
‘way in America. Now, practically every 
Tajor ‘country in the world is secking & 
Perfected high-speed Diesel of the alr. 

‘Added impetus has been given ta the de- 
velopment of Diesel-powered alreraft by ru: 
mors of the invention of a mystery-ray app 
fatus that would bring dawn planes by inter= 
fering with thei ignition systems 

‘In-line with this quest, France has just 
colfered a prize of a million francs tothe 
Citizen who can develop a Diesel capable of 
meeting the requirements of a pursuit plane, 


ACROSS the border, Germany istaling 
Diesels in the tamper ships of the 
‘Lufthansa, ving them mllns of miles of 
testing in the sky, grooming them for tse in 
Hage Bombing pines which are expected {0 
he's deadly feature ofthe next wat, At the 
Sime time, England ‘and America are alive 
in'the study of initioness engines, 

Tn‘recent tet the Junkers “Jamo,” the 
type of Diet installed in the multimotored 
tan pany showed tid man 
{50 bancpwer i ti, fet. TE 
aly 3 pune, hone ther 
Seca, mets tee Bans are 
tlocing' experimental Diesle—the. Sunbeam 
fancern in England, the Flat factory in aly, 
the Cleraet France: 

inepet of all aircraft Diesels under con 
struction i one reported from a midwestern 
factory. It isan inverted V-type engine with 
twelve water-cooled eyinders, Bult accord 
Ing to the design of 4 Belgian inventor, 1 
pected. to develop 1.200: honpower 

Ya various parts ofthe United Stes, Diesels 
are taking ter places beide Meat furbines 
in producing electric 
{or example coal conta 

urs a ton while fue 


fars at les than five cents a gallon. Here, 
the power plant which produces current for 
the city is run entirely by oil-burning Diesels, 

Similarly, at Menasha, Wis, the towne 
ened power pant "has sed) Diss for 
twenty-five years. And it has been turning 
‘out electricity for less than. two. cents 
Elowatt Hour ether plac lly con: 
‘cern are installing the engines to carry 
Toads at moderate-sized stations. 

“Slowly. but surely, these economical, de- 
vendable power plas have been nding ew 
ties. Nov, through a spectacular advance, 
they are bringing nearer the long-predicted 
Dissel age in the world of power. 


COLORS HELP PIGEONS 
LOCATE THEIR LOFTS 


Mosane pigeons can ad i lly ae 
ticularly if they are mobile, more 

the lofts repainted ‘itnclve colors his 
‘scovery, it reported, was made at the 
Schofield ‘Barracks of the US. Army in Ha 
‘wall The use of distinctive colors, the Army 
‘en found, was as elective at night a6 dur- 
ing the day: Colored lights were Used at night 
Each loft, in adlition to its dstinetive coat 
pain, hat itz own individual number and fo 
{ration of colored signal lights ‘This color-and- 
Tight system ‘enabled. Army” rds to" set 
world’ record for night ying. Theie time 
{erased only siteen yards per minute slower 
ian the day record. 


POPULAR SCIENCE MONTHLY 


LEARN AT HOME, 


‘Areyouniult let ambos willing toatady? 
Invertigate LAW We guide you step by step— 
oo esc goae 
Ba pies bf nchtrs ofr. Degevel LEB 
ler Low conten termes Seod NOW. 
rv TraninglrLeadeip 


gegead | 


Ory NOTHING :. 2. 


Ship Model 
Tricks of Experts 


NOW MADE EASY FOR AMATEURS 


POPULAR SCIENCE MONTHLY 


‘383 Fourth Ave, Mew York, MY. 


OcToBER, 1935 


FROM COAST TO COAST 
IN A MODERN AIRLINER 


‘of—with an ear to the phones. At any sec- 
fond, the pilot may pick up his transmitter 
‘and’ instantly raise the ground operator. At 
no time f vigilance relaxed, even for a mo- 
“Here ce come in contact with another of 
the marvels—the thied pil 
it. The third plot is 
box weighing perhaps 
fal pilot imaginable. Oper 
ciple, it guides the 
plane unerrinly on its way, instantly correct= 
{ng any deviation from is course, It is espe- 
ally valuable in thick weather, laving the 
pilots ree to study. their instruments. and 
‘aps and attend to their radio, 


‘the ground glow, so that we ap 
ing Under a great canopy. The 
‘alm. We appear to be hanging 
Suspended ‘on some great 

‘There io motion, and litle sound except a 
high-pitched whistling like that of peanut 
vvendar's wagon, ‘The whistling is caused by a 


‘we are hurtin through the air at more than 
tree miles a minute. 

‘Soon darkness fall, and tiny pin points of 
light flicker on the ground, Ou 


the same airway 

Night—black, inky night—folds around ws. 
‘The lights of tile towns sparkle below us lke 
clusters of diamonds 

"To our left, we see a brillant flash, Tt is re- 
peated every ten seconds. It is one of the 2 
So0.000-candle-power beacons “strung. along 
the airway, five to ten miles apart. Far bee 
{yond, we Can see another and another; some 
Himes’ as many a* five or sx ate in sight at 
‘once on a clear night. They are part of the 
broken chain stretching from ecean to ocean, 


on has a green light, indicating iti an emer 
tency field, and, as we near it, we se the fee- 
anale of boundary lights, marking the ficlds 
limits, If need be, we might land here. By 
switching om the two $00,000-candle-pover 
Headlights sunk into the nove of the plane, 
the pilot can illuminate the field and land. At 
‘any field, we would Bnd caretaker, @ tele= 
Phone, susaline, and food, 

ie Helds average between twenty and 
thirty miles apart, representing a cantinoous 
landing field froen'coast to coast; thus a ship. 
‘lying 185 mailes an hour is always within 
three to five minutes of a regular landing, 
field. 


SA further safety precaution, the plane is 
‘required by law to carry parachute fares, 
treat magnesium lights which can illuminate 
Bs much as a square mile of the earth below 
them as they descend, 
‘We reel off mile after mile of inky darkness, 


mills. The dispatcher in the tower at the Cl 
‘ago airport hears our motors and switches on, 
the great floodiishs. We slide to a landing 
miles and an even four hours and forty-five 
fimutes from New York. It takes about eiht- 
‘een bours on the fastest limited trains 

Forty minutes later, after an inspection and 
a 388-zallon drink for the gasoline tanks, the 
Plane f ready for the nest hop. The lights of 
Chicago fal astern rapidly. 

‘Up in the dark- (Continued on page 110) 
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FROM COAST TO COAST 
IN A MODERN AIRLINER 


(Continued from page 109) 


‘ened cabin, the pilots are using still another 
part of the ground organization, the part that 
Kes made bad-wetter fring ot only pos 
ble, but practical—the radio range. Every foot 
bf this away is covered by a radio range bea 
‘on, which guides our ship on its path as un- 
trrinaly at the two steel rails guide the rall- 
ad train 

‘The range stations are 200 or 250 mils 
apart. Each sends out a radio beam, a nar- 
‘we band composed of two interlocking radio 
Signal, like the beam of a lantern, which 
broadens the farther it gets from the station 
On either side of the range are broadcast con- 
Sant streams of dots At the far end of the 
beam, it may be Several miles wide: near the 
sfation, it may be a few hundred yards wide. 


G0,1086 as ur pos kes om his coune, be 
hears nothing in his earphones but the 
steady stream of long dashes, guiding him on. 
But suppose that he edges off to the north. As 
soon at he drifts over too far to the right, he 
hears the dots breaking into his dashes, form 
ing the code letter "N"- All he oust do is turn 
to his left until the dots fade out, and he wets 
the uninterrupted long dashes again. 

‘Radio i being put to sill another we—for 
blind landings. By use of the new equipment, 
the pilot is guided into position over his des: 

sleport, when he & unable to sce the 
then is guided onto the field un~ 


round, 
fringly and as accurately as if in bright sue 
Tight 

But already it fs 11 pat, and we are cit- 
sling to the Yelt over Kansas Ci 


malles from ‘New York, Kansas City’ ithe 
ferve center and the aircraft repair base. Big 
maintenance shops here at regular intervals 
work on every plane on the line. 

‘Only mechanics licensed by the Department 
of Commerce are permitted to work on these 
Ships. When a. plane comes in for its periodic 
check. fed schedule is hung over one 
propeller workmen go over it point 
point, checking off each iter as 

‘After twenty-five hours in the ai, 
covers are taken off and the engines are given 
‘top overhaul. After 300 bours, the motors 
fre. pulled out altogether and taken apart, 
Piece by piece, If any part shows wear, it is 
Feplaced immediately. 

‘AL the same time, the three-bladed propel- 
Jers are etched with acid which will show up 
any laws or traces of metal fatigue. 

‘oom iti time to lave. The maps show fair 
weather, broken only by a few small storms, 
all the way to Albuquerque, 762 miles away, 
the longest jump of the trip. Albuquerque is 
awake and waiting for us. We sink through 
the light in what the plots calla “hot” land- 
tng, for we are i high country ‘now and the 
air is thin 


N THIS western wildernes are scattered 

fair beacons, and emergency fields, just as 
thickly—possibty ‘even more so—as_in the 
Inhabited east and the Prairie States. Some of 


nightfall "and daybreak. "AL the emerzncy 
fields, the caretakers are isolated, cut off from 


HOME TESTS EXPLAIN 
HOUSEHOLD PRODUCTS 


(Continued from page st 


also be applied as a solution, which is made by 
Gissolving a rounded tablespoon of the mixed 

powder in a gallon of water. A potted plant of 
Shout sisrinch size should receive one gill of 
this solution at two-week intervals. Plants in 
‘your garden also’ will beneit from doses of 
the solution 

‘From milk, modern industry produces such 
varied products as billiard balls, medicines, 
Jewelry. and adhesives. On a small seal, you 
‘an duplicate some of these feats of chemical 
tmagle. Skimmed milk, oF milk from which the 
top crea hasbeen removed, will Serve as 
‘your raw material 

Dilute the milk, with water, to twice its 
original volume. Then add dilute hydrochloric 
‘acid—about one part of acid to four parts of 
‘yater—owhle stirring. precipitate wl form, 
Tet i settle, and then a ‘acid, Uf a pre~ 
ciptate appears again in the upper or clearer 
part of the liquid, sil more acid will be re 
‘uired, Continue adding the acid until no more 
precipitate forms. 


"Pit aceite comes substance 
aww sect, tow be covered 
by tring the gad, Filter paper il no oy 
Peau af the ella arf the ebee 
fsvture, but" angle ayer of chenacoth 
Fined inane ork nicl, Alte the 
cal bes "ran cU troueh ine ter poet 
chuoun quanttio of wet after 116 Sash 
ferrets from the cin renin om the 
‘dot Pally rine the pcs with 
Shel ad tea wit eth 

“Tue eet wih sles and eter, wile not 
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cape rom the oth and de wil be horn? 
ike beets of the waer af Witer at te 
tata Th cel removes the waren (be 
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‘You can kes prclilibe cement, very 
sous tenet tne Lege od rn reek 
too part of cacy five parte of wat Be, 
dnd five pars of dry ine (acum hydro? 
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ated consstency wilt wale 

7 guar cen may be made 
from a0 parts of the dy eater pats 
sive odium hydride), and fourteen parts 
of Magnan tapsalem onde) heeds 
Sipast with (oes Ser aed ett, 
sith water oo parts of ean tee part of 
Soran aod abot twelve prt of dry Ue: An 
Sihearn pepetion tea be sade roe 10 
fers of Gn and abou furrnparf 

ax or ry We, rebied Sout with 
ster wae ull then esi to 
crm A workae paste Dry tse containing 
‘ascin, which are fo be mixed with water a 
teed adheres at sone te da 
Contain a mold: preventing sulanc sc 
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FLIES BECOME ASSETS 
TO MUSHROOM GROWER 


a overated of danming, of 
swarms of fics was recently adopted 
tushroom grower who was confronted with a 
plague of fies which hatched in the manure 
be used as fertilizer. An engineer friend. ar- 
ranged the installation of a suction fan which 
removed the fies from the mushroom beds and 
passed them over refrigerating coils. The chilled 
and dormant flies were then allowed to drop 
into large milk cans. Tn these containers they 
‘were shipped to commercial frog raiser, When 
the latter received. the cans, they immersed 
them in a brine solutian in order to chill the 
fis and render them dormant again. In this 
condition, they are fed to the frogs. Now the 
‘mushroom grower ‘early as. mich 
from the sale of ies as from mushrooms, 
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forms in every city and town, Toasters, cam- 
ras, telephones, radios, grinding wheels, bot 
tle ‘caps, ignition parts, ‘door knobs, ‘rol 
skates il are made of these molded plastics 

By laminating plastics with fabric, paper, 
‘and other materials, a host of new products 
has been made possible. The paper laminated 
stock is used for table tops, radio panels and 
Similar articles The inen-or canvas-laminated 
‘material is made into timing gears for auto- 
‘mobiles and motor pinions on factory lathes 
Such products are as strong as cast iron and 
forse the add advantage of seat opera 
tion and resstance to corrosion. 


RAPHITE is embedded in other types of 

laminated plastics to provide automat 
lubrication when the material is employed in 
doth usual 
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‘ut, Not only are they eay to keep clean 
tnd hard to scratch or mar, but they are en: 
Uirely Areproot, Tests with a blowtorch 
‘Showed that this material could withstand 
temperature of 1800 degrees F. 

"To. provide special, highspeed. grinding 
wheel ora wide varity of purpose, abr 
tive: particle "are now ‘bang bonded with 
Bakelite. As many" as 40100 cating chips, 
{tats showed, leon the surface © 
teeptrfogrnch whe or thes iy 
tmade by this proce Spinning at a specd 0 
3800, surface feet a_ minute, such. a wheel 
Would carry 75,0000 cutting points across 
Bren aot, Inthe nace of sage 
‘asd, some ‘wheels of this srt now operate 
A speeds. as high as 16000 surface feet, OF 
thre males a minute 

nother eld in which synthetic resins are 
forging ahead i that of pants, enamels, and 
Sarnia 

A yar ago, when the America's Cup de. 
fender Raimboo swept over the finish ine 
athead of its Britsh val, i was protected 

mm the salt water and spray by several kinds 
‘of synthete-ream paint aod varnish. 

‘Ten thousand miles aay, Yo Australis, an- 
ther Boat tiny forty-pounder designed to 
fide" ia" Sir Charles” Ringsord-Smiths alr 
Hlane—ave an even more dramatic exibition 
the powers of this new-type varnish, For 

gs, the boat was submerged in sea 
er. When it was brought to the surface 
Ad died out, i Nad not gained s single ounce 
‘of weight. The Varaish fad formed an in 
pervious coating which the salt water could 
ot alec 


‘THIRD striking demonstration occurred 
at Ambridge, Pa, a town not far from 
tsburgh. Here, a million gallon water tank 
provided the unique testing round for 196 
Kinde of coating material. ‘The inside of th 
reat tank was laid off into 196 vertical str 
Tuning from top to bottom. To deter 
the relative durability of various paints the 
experts coated each strip with a diferent kind, 
‘At the end of a month, they examined all the 
panels; at the end of six months, nine months, 
year, eighteen months, they examined them 
‘gain. ‘Their report, at the end of nearly two 
Years, showed that the only paint that passed 
ihe test with a perfect score was one’ made 
‘with a syntheticerein base 

Long 
peared on the market, they had survived one of 
the most grueling examinations ever given a 
new product. 

‘Research men weathered them in sun, wind 
and rain; they soaked (Continued om page 112) 


‘fore such plastic-base paints ap- | 
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MEN CONTENT WITH 
THEIR PRESENT INCOMES 


Ir you'ne satistied with what you're mak- 
ing! you're content to Just hold onto 
your present job—If you seo no advan- 
tage in modernizing your training — Then 
This coupon doesn't interest youl ® BUT 
=f you'd like to follow the path to more 
money, already blazed by thousands of 
embitious men. then this coupon may be 
‘the tuming point in your eaming career! 
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Did the Ancients Possess? 


‘Are the stories of the great miracles of 
the past legend or fact? Tat pombe that 
‘once the forces of nature were atthe com 
‘mand of man? Whence came that power? 
Baring he ec hat the oe 
for centuries and today is avaiable to all 
who seck a Masten of Lire. 
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NEW SUBSTANCES 
FOR ART AND INDUSTRY 


(Continued rom page 111) 


them in caustic solutions for twenty-three 
hhours; they Boiled them in water for seven 
hours! they ‘sprayed. them with gasoline, 
‘ounded them with hammer, exposed them 
{ide and salt spray, scrubbed them with strong 
kali cleanser, and, sally, spun them 20000 
times in a machine filled’ with Sying sand 
trains, In every test, heir reports showed, the 
Synthetic-resin paints and varnishes stood up 
better than similar coatings without the plas 
tte base. 

‘Special types of plastic paints are manu- 
factured for houses boats, and edges One 
‘quick-drying varnish is. made with an oll= 
Soluble syntheticresin base. Tt is rubbed on 
furniture ike lemon oil and. permitted to 
harden. 


“Another kind of syntheticrein varnish 
protects armatures on Ccctrc generators from 
Efi by ol, exoline, or hbricating gree, 
Trmalatons So protected range frm pant 
Armature, twice as high as man, to midget 
‘nes designed for small grinders 

‘Strangot of all apliations of these var- 
nites one reported from an eastern P= 
eum, Toe skeleton of dinomurs and other 
Prehistoric monsters are being. coated with 
Tie quis "They "have proved. themscres 
test for protecting the Femi of creatures 
Representing Ie on earth hundreds of thou 
Sihds of years ago. 

‘Anothe? new ane for synthetic resins in the 
field of scence isin holding metal fr micro- 
Analyais. The bits of material to be examined 
ie ned tna block of hardened. Bakelte 
‘This gives them a" sold support during the 
‘work of examination. 


EDICINE, as well as metallurgy, is bene 

fitting. from ‘applications of the ‘new 
plastic. A device made of a. thermoplastic 
Substance is replacing the familiar gauze masks 
‘worn by nurses and surgeons in the operating 
room. Oxygen tents for hospital patients now 
have transparent plastic X-ray op- 


wrindows 
erators are protected by lead-illed Bakelite 
‘Shields to protect vaccinations, and an ad- 
neve tape which ‘has aplastic base’ that 
makes it Unaffected by water, are other ap- 


How much punishment the latest plastic 
substance will Mand is iustrated by breake 
down tests made ona, mechanical counter 
eigned for we on high-speed factory ma- 
chines. At each revolution, a bronze’ pawl 
connected with a laminated-plastic ratchet 
Wheel. For seventy days and seventy nights, 
the apparatus ran at the rate of S16 impulses 
‘a'minute, a total of 49,000.000 impacts on 
the wheel. “AU the end of that time, it was 
the bronze pawl, and not the whee, that 
‘gave out. Engineers who examined the wheel 
Reported it was good for another $0,000,000 
‘impacts! 

‘Not’ infrequently, the manufacturers of 
plastic substances have to develop. specal 
Formulas to. meet the needs of particular 
product. For example, when ‘wroadeasts from 
Gectrical recordings came into. wide-spread 
‘we, one of the largest producers of the rec~ 
fords appealed for a new material that sould 
timinate squeaks. The engineers and chem- 
{sts of a plastics laboratory Immediately set 
to work. They salved the problem, develop- 
ing an entirely new material. 

‘Most of the thousands of new wses for plas- 
tics have been found in the last decade. The 
areater number of synthetic substances now 
faking industrial history have been bora 
Since the Woeld War, The field is new. But 
it's a eld of. spectacular accomplishment 
‘of amazing possiblities, It represents a crown- 
ing achievement of the industrial chemist. 


GUS GIVES A LESSON 
IN CAREFUL DRIVING 


(Continued from pase 56) 


driving, You know the kind of a fellow T 
mean. The bird who barges across a blind 
‘rasing because he thinks there's not much 
‘chance that a car will be coming the ather 
way; the dumb-bell who starts on a Tong drive 
With poor brakes because he's willing to take 
4 chance that he won't have to stop quick; 
the fellow who cuts around a curve on the 
‘wrong side of the road, or passes another ear 
‘when he can't see what's coming, because he 
thinks there isn't much chance of a car come 
Ing the other way-—and that is luck will sve 
him if there ia” 

“Tce the point there, allright." Montrose 
admitted. “It's ‘the gamblers instinct you 
should Teave at home when you go out in 

‘That's it, exactly,” said Gus. Hf you never 
gamble on what the other fellow is going to 
‘do, you'll be ready’ for him no matter what 
{ool stunt he pulls.” 

“Always seemed to me speeding causes a lot 
‘of accidents, too,” Montrose ventured. 


HHT all depends on what you mean by 

speeding,” Gus replied, "Vou can run i 
chance of landing in jal on a homicide charge 
‘when you are driving only twenty mies an 
Hour, and et you maybe as safe nt twice 
that speed & you would be at home in 
Teall depends on the time and place.” 

“How'do you figure that out?” Montrose 
‘wanted (0 know, 

“Have you an hour to spare?” Gus asked, 
“if you have, drive over with me to Carville 
while Tdo an errand, and Tl show you what 
Pmean.” 

‘Montrose readily agreed, and the two men 


28 they tured into a 
wide tite'rond, “the strech ir over four 
Tales long, wit no sharp bends ‘or concealed 
{orm ‘There are ony tr entering road ad 
You can sce a car comins an either of them 
Reany a quarter of a mile away, There® no 
duit but what this road hale for forty 
fle an hour, Of cour, there's divers would 
Say it was tafe for ny, but thee 
ioe di tg. you made the road ely 
efor axty they'd want to-do a hued 
“Of course” Gas went on a8 the speomiee 
ter nestle crept up to. forty, “this speed. 
really safe only ifthe tres on your Ca. are 
ood, the steering gear i ht and in perfect 
‘ape and the brakes are eb: On the other 
hand, a flow was nearly hile st year on 
this toad because he wat going too fast He 
teas only dong forty'mibes an Hour, and be 
Ti the road al fo Rimell. too" 


“What happened—a biow-out?” Mont- 
roe inquired. 
‘Nothing gave way on the caf)" said Gus, 


“He was blown off the road! You see there 
were some icy spots on the concrete, not 
enough to cause any trouble, ordinarily, but 
there was a sity-mile gale Blowing, quartering 
across the road, and as he hit an icy spot an 
extra hard blast started the car into’ a skid 
that ended out there in the field with a busted 
spring and a damazed mudguard. It sure was 
Jncky for him it happened right there rather 
than fartber along where there’ a bank bed 
ve gone over.” 


“BLOWN 06 the road by the wind!” ex- 
Claimed Montrose. “I wouldn't have be 
lieved it possible that wind pressure could do 
anything ike that.” 

“ie did, just the same," Gus maintained, 
“and if you don't believe that a 100-milean= 
Dour breeze packs a punch, just get caught in 
fone of those Kansas “twislers’ and see: what 
appens to you. 

"Eo the answer is to, watch your step on a 


windy day if there's (Continued om page 1. 
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GUS GIVES A LESSON 
IN CAREFUL DRIVING 


any chance of slippery spots on the road. T' 
make a note of that one,” said Montrose. 


ly populated outskists of 
fust closed, and children of all ages were 


here, right now,” said Gus as they 
along at a bare twelve miles an hour 
"ve got to keep your eyes pedled and 
your Toot on the brake every second, in case 
Some youngster darts across in front of vou. 
Vet, you could sail through here at 
miles an hour in perfect safety at two o'lock 
{a the morning. So you see You can't say oll- 
hand that any particular speed is safe oF ot 
safe till you know all the ecumstances”” 

“Thadn't thought of it before, but the time 
of day would make lot of diference,” the 
passenger agreed. 

“Vou bet it docs" nodded Gus. “Figures 
show that the most accidents happen between, 
five in the afternoon and eight in the eve- 
ning. Twilight coming on, people hurrying 
home from work, kids out joy riding, every 
Body. a little tired after the day's grind— 
everything seems lo work together at that 
time of day 


US soon finished his business in Carville 

J and headed for home 

suppose slippery roads and rainy weath 
cause a Tot of acedents,” ‘Montrose voli 
tered, ns the car picked up speed in the op 
country 

"Wall, that's a funny thing.” replied Gus 
“Of course, slick asphalt or a heavy fog makes 
driving & lot more dangerous, and does cause 
accidents, Vet, was reading, just last night, 
that four out of five fatal accidents happen of 
‘dry roads and in clear weather.” 

‘Well” said Montrose, as they pulled wp 
the Model Garage, "it looks to me as though 
the whole problem of safe driving can_be 
bolled down to a mighty simple rule and that 
{: Never take a chance on either your car ot 
your driving; be sure, and you'll never be 
Zory—or worse” 

“That's the whole thing in a nutshell” Gus 
agreed, “and If the police departments can 
ter get every diver to paste that ides in his 
hat and stick to it there'll be so few accd 
that the cost of liability insurance will de 
the peice of a new tire 

“That won't mean a thing to Rummy Dun- 
kins," laughed Joe, as Montrose drove of 

‘He should worry! They say Providence al- 
ways watches over fools and drunkards!” 

‘Not when the drunk is behind the wheel 
of an automobile! grunted Gus as he started 
‘work on the next job 


COMMON CHEMICAL KILLS 
ONION AND GARLIC ODOR 


Lovers of onions and garlic may now in- 
ddulge their taste and none will gues ther 
Secret, as a result of recent discoveries by Vale 


University physiologists. The persistence 
these odors in the breath, which had hit 
imgatifed scientists, was found to be de 


‘An instant and effective remedy, the exper 
renters find. was to wash the teeth and 
tongue and rince the mouth with a solution of 
‘chloramine, a chemieal available at drug stores. 
‘The chlorine liberated by the solution, made 
by dissolving one 4 grain tablet for each 
id ounce of water, reacts chemically ‘ith 
the essential ols and eodorizes them. 
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THE BUILDER OF THE FLYING TRAPEZE 
(Continued from page 3) 


‘His latest contribution to the circus art is 
‘an aerial contrivance so constructed that three 
‘women perform on swinging ladders which 


‘on which 


revolve around a stationary 
routine of 


2 fourth performer goes t 
Acrobatic fats, 


STRANGELY enough, most of the Japancse 
perch poles used by' performers from the 
Orient are made in Van 


‘A Japanese acrobatic troupe came to. Van 
‘Wyek's shop im Cincinnath with an order for 
equipment to be wed in their act. “I told 
them I was too busy to make their rigging,” 
Van Wyek said. “Then they asked permsston 


5 
Sas 


SSwdust on ‘the foge, they stopped work to 
See Ee be ims, 
Var Wyck undentands thersugy tie i 


‘why they’ come to itm from all parts of the 
‘world, confident f his ability to provide what, 
they need. He knows that certain rigsing 
must be perfectly balanced or It will be use 
less for the purpose desired. He knows where 
the greatest strain fs exerted on various Kinds 
‘of apparatus. And he never forgets that cr- 
‘us euipment must be attractive in appeat= 

Many people think" be sald that there 
is a trick to every circus act—that equip- 
ment is s0 constructed as to make it ea 
for a performer to do apparently dificult 
feats. Unfortunately, perhaps, circus rigging 
fannot be made like a magician’s propertie.” 

Tt is true, be explained, that circus equip- 
ment is but to aid a performer in doing his 
parcular type of acts Few are the artis, 
however, seho do not risk their lives every: 
time they mount their rigging. A trapeze bar 
fon which an aerial performer does beel-and= 
toe catches, for instance, has ornamental balls 
fon the ends of the bar, which are loaded to 
tmake the bar swing evenly and permit better 
balance than on an ordinary trapeze. The artist 
also wears specially made shoes with padded 
humps built up behind each heel—but Van 
Wyek points out that a half-inch pad is not 
a very substantial safety device when a per- 
former docs a twisting somersault out of a 
trapeze to eatch by his heels 


ONE, gf the most, spectacular acts in the 
circus program is that of the tight-wire 
anlist. Vet 9 tight wire is about the simplest 
picce of equipment ‘made in the shop. Van 
Wyck constructs all of the wires used by Con 
Colleano, the Australian artist, whois the 
‘only person who has ever accomplished a for= 
‘ard somerault on the steel strand. 

‘When ‘Colleano needs a new wire, Van 
Wyck selects a strand of one-fourth-inch Eg 
{ish ste), thirty-seven feet long and tested to 
bear the ‘weight of four persons. Each end of 
the wire i bent around a cast-iron eyelet, 
triangular in shape and cast in ope of the 
‘manufacturer's homemade molds. ‘The 
stround the eyelet is made fast by binding 
fine copper wire which is solidified by cold 


soldering, and the finished product 
for the arena. 

"Cold soldering is necessary to prevent the 
drawing of the temper from the Sted," Van 
Wyck explains, “This is important because, if 
the wire was heated, it would be subject to 
‘crystallization, which changes the finest seel 
Into mere pot metal, Crystallization in metals 
fhe Greatest meme to the creas per 


"HE life of a tight wire depends upon the 

strain to which it is subjected. Colleano 
discards his wires every six months because 
ff the strain of his bounding on the strands 
to obtain momentum for his mid-air revolu- 
tons. “On the other hand,” Van Wyck added, 
Na tight-wire. walker came to. my shop the 
other day and boasted that he was still us- 
Ing’ a wire T made for him seventeen years 
et 

"You're crazy to risk your life on that wire, 
1 told him. T explained the danger of crystal~ 
lization. and he said he had never thought of 
it So he ordered a new wire.” 

‘And that, Van Wyck said with a wry smile 
is aoe of the drawbacks of fis buses. He 
makes equipment so durable ro 
ducts rarely wear out. ‘The revolving globe 
fon the spinning trapeze, which he made for 
Ed Milette more than'a quarter of 1 cen- 
tury ago as, one of his firt-contributions to 
the creus, is still being sed every day by 
ru Billet, who succeeded his father in the 


ft ‘act. 
‘About the mont dificult circus property to 
rake, in. Van Wyck's opinion, i. a_rolling 
lobe, Such perfect, phere 
‘Of white pine, is usually twenty-seven to 
thirty-six inches in diameter. "The performer 
Dalances on the curved surface, rolling the 
lobe up and down inclines, while doing other 
feats with bis hands, such as jugsling or hand~ 
tochand balancing with a partner. 
jabe is constructed in two sections, fash- 
foned inside and outside on'a lathe and the 
Snterior covered with canvas, plued to the su 
face. ‘The two sections are glued together and 
the completed globe thoroughly sanded and 
‘painted in pay ‘circus colors. Two weeks of 
‘sacting work are required to turn one out 
Tnereasing use of cleverly contrived mechan= 
seal eves to ad in he erlermance of sen. 
sational feats is predicted by Van Wyck as he 
ooks into the future of the circus, He points 
‘oat that gymnasts in almost every field of 
‘ground and aerial acrobatic. work have 
Achieved the heights of mere physical strength, 
endurance, and agility. 


ready 


WO of the most sensational acts of the 

modern circus, he remarked, were made 
possible only throuzh mechanical deviers, 
Gre is the shooting of two men, one after 
another, from a gigantic cannon by the use 
‘of compressed air. Another is the feat of 
42 French woman who leaps from a platform 
High in the tent to a trapeze which breaks, 
plunging her toward the ground. Wires at” 
{ached to her ankles and to. springs on the 
High platform ‘from which. she leaps, snap 
hher back into the air to swing pendulum fash- 
fon, leaving the audience gasping. 

TEyen the clowns, who once depended sole- 
ly upon comic songs and Inter upon panto- 
mime for laugh-provoking effects, have turned 
to mechanical contrivances, The. driveress 
‘automobile which cavorts on the hippodrome 
track to the delight of the kiddies, and trick 
bicyeles which expand and shrink’ in size as 
the comedian pedals, are among the ingea- 
fous devices that are seen in the moder circus, 

“The ingenuity of the circus mechanic is east 
in the big unseen role of the thrilling acts of 
today. 
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‘take eam my are ie. 


Pleas wen ey 


HERE'S THE ANSWER 
(Continued from pose 35) 


has no bearing on the plant’ location with refer- 
ence to the equator. For example, the common 
hop. and certain honeysuckle plants twine 
clockwise (viewed from above) while the 
‘rorning glory and common bean twine coun 
terclockwise. These plants maintain the same 
twining characteisics north and south of the 
‘equator. The direction af the twist Is probably 
determined by geotropic stimuli and other 
plant forces not yet fully understood, 


Rise and Fall of Bubbles 


Q.—wary does a soap bubble rise in the air 
when you first blow it and later sink, if it does 
hot break?—P. B. By Salem, Oregon 
‘A-—vour breath which blew it was warm 
ind warm air i lighter than cold, As the ait 
the bubble cools, the bubble becomes heav- 
ler and settles to the ground. 


A Great Skin Discovery 


tas onc ad foils ue only rmang 
that have been found of prehistoric animals? 
A. C, Frederick, Md 

A-—txcavarine’ recently in Wyoming, the 
American Museum—Sinclair Expedition found 
reat quantities of patches of skin of sauro- 
pods (2 branch of the dinosaur family). ‘This 
find is remarkable because the delicate organic 
skin substance had been preserved for about 
140,000,000 years. 


These Old Bugs Step Out 


BT. H., ase ctevesax, o1tto, The sevens 


rar Giada fs probably the longest ved 
tf al imecta After they ae hatched, they 
ihrrow into the ground sd ttach themes 


to tree rootlets Here they remain, quite mo- 
tionless, for seventeen years, getting their 
‘ourishment from the tree's sap, At the end of 
this period, they emerge and climb a tree, 
their skin-eneasements split, and the mature 
eadas have a beiet but noity adult life of 
‘about five weeks. 


When Gold Takes Back Seat 


Q—witsr material commands the highest 
‘commercial price on the world markets to- 
day?—M. 0. V., Albany, N.Y 


radium i the most costly material in 
merce of the world. It commands a price in 
‘exces of $2,000,000 a troy ounce, which makes 
{eC worth about 60,000 times its weight in gold 
at present standards 


Flights of Flying Fish 


M.F.T., rastra, rLA. The duration of most 
of the flighis of ying fish, aceording to recent 


thority observed lasted only thirteen seconds; 
the longest compound (successive leaps) 
slightly fess than thirty seconds. Perhaps the 
record compound fight actually timed is one 
of forty-two seconds, recorded by a sea cap 
F. or C., It's Forty Below 

Q—1s rene any temperature point at 
which both the Fahrenheit and centigrade 
Feadings would be the same?—H. AB, Bos: 
ton, Sas 

‘A—wues it i forty degrees below 2er0, 
the temperature readings on both the Fahren 
hit and centigrade scales are the same. This i= 


the only temperature at-which you need not 
specify which Kind of thermometer you mean. 
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Guarding Against Jungle Diseases 


tino rand ther rennet ee 
ith sn idee By og 
mop an hs 
oto‘ Buble Health, Service dace 
tom ai Eos Aap babar conducts ea 
Caracal pil plage endions 
thee Humdres of ape wre Sta seed 
fobs in the batt "The ls wert Sees 
Ferme ai lesen eld ver aa 
‘ete wie'n com wan tun rough tha 
ae eS 
Sguwtoper ceed tas pate ap? 
toads Shot te cao of eager pot 


Aig of he mrt famty no mut 
in quarantine ten days before 
‘may enter the United States, to guard against 
ihe entry of paitacons, or partot fever, Many 
fnimals are subject to steingent. repuations, 
{or infection ‘of our domestic animals invite: 
outbreak of the ease among men. For ex: 
tmple, the strange undulant fever, Sint noted 
Kon ona on the Medranean land of 
Mal red. inthe. United. ‘States 
Among, cows whose milk, containing the bra- 
‘ila abortus germ, spread the infection widely 
rama beth. 
trexuiations require that all 
fend off four Jet from the dock 30 
Tat rats can not jump from or to the ship 
ee, cncular shields must be sipped on all 
rmocring cables to prevent rats {rom Teaving 
Gr boarding ship, fishtsrope fashion. ‘Gana: 
Says must Tie ‘at night. Net in pie of 
Al thee precautions, and even though modern 
trative architecture's eliminating tbe double 
bulkheads and pipe channels which make con 
enient nesting paces, rats and insect ie sl 
‘Exist aboard some ships, 

‘When rodent plague rage in foreign ports 
ail vewels from these cities are napected. 
‘Whenever ita heceary, a veel 
Tumigated. At Los Angeles harbor, I watched 
Ang experts they Daten dwn the 

itches of a freghter just meats 
f cova from Bueos Aires, Although no ca 
ft rats could be Tound by Inspector, it was 
‘ecesary to fumigate the thip thoroughly be- 


‘irc 
disks emitting eyunie pas through each come 
Wenued with he hy yaa fr warn 
aains leakage of the masks 


AFTER the hold had apparently been well 


Towered as sensi 


hat barrage of lethal. 
‘Deplte the vigilance of the U. & Public 
Health Service andthe strong barsers ft has 
ScC up, Tow realized that we must depend 
tore and more on ur reenrch worker to 


4nd thus betray their presence by characteristic 
Symptoms of les. Today infected persons 


fr animals can arrive from the tropics days be- 


116 


(Continued ro B 


fred C. Reed. 
and women daily push forward in their lab~ 
ratory quest for more knowledge to thwart 
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fling ease, are, moving 
seadily northward from the tropics” 


‘ROPICAL jungles abound with countless 
sins ~bacteria that 


VISITORS at the California, Pacific 
Exposition in San Diego, Calif, com 
tive tired feet o restful oscillation ireat- 
tent by the use of coimoperated machines 
‘stalled on the jar grounds 


Known to have spread ies 
throughout history. 
From the tropics, valiant ters 


in on edie Dr. Fae Donat 
‘Weed ras rating death ber ror wth 8 
Tans for wenn toes know ace 
ite the Chan desma se re 
a fntead” of causing ee, the de or 
fname penta the be he opal cod, 
eran ee 


THE parasite ina tiny, one-cled protozoan 
carried by the “kissing bug—a bloodsuck= 
{ng insect which lives inthe nests af wood Tats, 
su and armas. “This bis on 

‘might easily be carried by airplanes oF 
‘automobiles coming from the tropics, Tourists 
often bring in armadillos as pets, and now and 


‘osely" related if insects, such as 
Dedbuigs, are common to all parts of the 
‘country. Each is potential carrer of the dise 


‘ease—although not yet infected. 
Fighting against the posible introduction 
this menace first noted in Brazil and now 


Wood is patient 
tory. She risks infection a dozen times daily 
while. andl 

ected with this incurable disease. 


With cultures of the parasites, grown on bits 
‘of embryonic heart tissue, she fests the action 
fof various drugs. Already she has found one 
‘that will kill the parasite, Will it also ul Uhe 
‘animal whose body harbors the parasite? The 
fanewer, soon t0 be obtained by further ex- 
periments, will show whether or not she has 
found a cure that wil wipe out this dreaded 


FROM th nttte, apart of the University 
sabre 
ers have gone to al pars of the word to com: 
fat epronyRecendy a doen doctors went 
Ito the Janes of New Cunen where the dite 
‘ings immigrants, attracted By the dacovery 
nd a 
ol gald five or ax years ago Mane, par 
‘acts atthe inate, operating inte lp 
‘ny recare, succeded in erating & p= 
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Who closely scrutinized 
His income tax blank 
And then sent it back 
With the following notation: 
“I have given the matter careful thought 
And have decided not to join 
The Income Tax 


Now getting around to cij 


‘There are no ifs ands or buts 
About Chesterfield 
Two words make everything clear... 


